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Your  Teachers’  Edition  and  Modern  Mathematics 


Teaching  Modern  Mathematics  Confidently 

Completeness  is  the  key  word  which  describes  a  program  that 
may  be  presented  with  confidence  by  a  large  majority  of  ele¬ 
mentary-school  teachers.  Achievement  of  completeness  is  time- 
consuming  in  the  writing  stage;  completeness  is  tremendously 
saving  of  time  for  the  program  in  use. 

Completeness,  as  represented  in  Mathematics  We  Need,  implies 

•  careful  blending  of  mathematics  that  is  new  in  the  curricu¬ 
lum  for  grades  1-8  and  mathematics  that  is  time-tested  for  those 
grades ; 

•  adjustment  that  utilizes  the  excellent  growth  that  teachers 
have  made  in  the  last  three  decades; 

•  well-planned  use  of  the  many  important  principles  of  teach¬ 
ing  and  learning  of  elementary  mathematics  that  have  become 
available  in  the  last  thirty  years ; 

•  a  curriculum  organization  which  provides  an  adequate 
variety  of  presentations  at  a  sensible  pace  so  that  thorough  under¬ 
standing  is  achieved  before  highly-technical  symbols  and  pro¬ 
cedures  are  introduced; 

•  textbooks  which,  instead  of  merely  being  excellent  mathe¬ 
matical  outlines,  guide  the  discovery  of  mathematical  ideas 
superbly  through  sufficient  and  varied  verbal  questioning  and 
maintain  and  extend  what  is  learned  through  strong  programs  of 
enrichment,  practice,  application,  and  testing; 

•  teachers’  editions  so  carefully  prepared  that  day  by  day 
they  provide  for  every  need  in  building  depth  of  background  and 
in  individualizing  instruction  by  including  a  wide  range  of  sug¬ 
gestions  through  pre-book,  textbook,  and  post-book  lessons; 

•  supplementary  devices  and  printed  materials  skillfully  inte¬ 
grated  to  make  the  total  mathematics  program  a  superb  instru¬ 
ment  for  teaching  and  for  learning; 

•  a  program  so  carefully  organized  that  it  can  be  introduced 
into  a  school  system  with  a  minimum  of  confusion  and  without 
the  sacrifice  of  time  taken  from  other  important  subjects  of  the 
curriculum  which,  of  course,  are  also  demanding  time. 

Preparing  to  Teach  a  Modern  Program 

Before  we  examine  more  closely  with  you  the  details  of  the 
Mathematics  We  Need  program,  we  would  like  to  say  more  about 
the  all-pervasive  problem  of  preparing  to  teach  a  modern  pro¬ 
gram. 

It  is  possible  to  work  out  programs  in  elementary  mathematics 
so  advanced  in  character,  so  skeletonized  in  form,  and  geared  to 
so  rapid  a  pace  of  learning  that  nearly  all  teachers  would  en¬ 
counter  great  difficulty  in  teaching  them.  This,  though,  is  far 
from  the  situation  you  will  encounter  if  you  are  teaching  Mathe¬ 
matics  We  Need.  It  is  the  belief  of  the  authors  that  in  this  series 
you  have  a  program  which  is  mathematically  powerful,  yet  is  also 
highly  teachable,  highly  learnable  by  all  children,  and  highly 
useful  to  them. 

Some  of  those  who  are  openly  critical  regarding  the  inadequate 
mathematical  background  of  teachers  propose  that,  if  teachers 
will  take  a  single  short,  hurried,  highly  technical  in-service  course 
in  mathematics,  they  can  be  readied  to  teach  modern  mathe¬ 
matics.  From  this  hasty  survey,  teachers  are  supposed  to  learn 
all  the  complexities  and  refinements  of  the  subject  so  as  to  be  able 
to  identify  the  characteristics  of  the  difficult  concepts  and  to  ask 
the  right  questions  and  plan  the  best  activities  for  pupil  discovery. 
More  than  that — it  is  presumed  that  if  teachers  are  to  teach  a 
program  in  which  the  printed  material  is  hardly  more  than  a 
mathematical  outline,  they  will  be  sufficiently  prepared  so  they 
can  write  the  supplementary  materials  which  are  not  available 


in  the  skeleton  of  prepared  materials,  and  can  themselves  devise 
what  is  needed  for  practice,  maintenance,  problem-solving,  caring 
for  individual  differences,  and  evaluation. 

Those  of  us  who  were  responsible  for  the  preparation  of  Math¬ 
ematics  We  Need  recognize  that  brief  courses  have  value  in  intro¬ 
ducing  concepts.  Our  concern  is  that  such  a  once-over  course, 
isolated  from  the  classroom,  cannot  come  anywhere  near  readying 
teachers  for  their  new  duties.  This  is  so,  because  even  those  who 
have  strong  orientation  toward  mathematics  absorb  many  miscon¬ 
ceptions  in  the  single  exposure  provided  in  the  course.  Even 
one  or  two  regular  mathematics  courses  leave  serious  gaps.  The 
only  solution  that  we  could  discern  was  to  take  extra  years  to 
prepare  a  program  that  will  provide  you  each  day  with  a  maxi¬ 
mum  of  help.  Please  note  that  we  say  “each  day.”  Our  program 
gives  you  day-by-day  background  suggestions  to  assist  you  in 
deepening  and  refining  your  mathematical  understanding;  day- 
by-day  helps  in  guiding  correct  development  of  concepts  and 
skills;  and  an  abundance  of  day-by-day  materials  for  mainte¬ 
nance,  practice,  problem-solving,  individualizing  instruction,  and 
evaluation. 


Teacher’s  Page 

Objectives  and  Background  to  clarify  and  extend  mathe¬ 
matical  ideas  for  teachers 

Teacher’s  Preparation  to  suggest  materials  needed  for  the 
day’s  lesson 

Pre-Book  Lesson  that  sets  the  stage  for  effective  use  of  the  text 
page  in  the  pupil’s  book 

Notes  for  Using  the  Text  Page  which  provide  guiding  sug¬ 
gestions  for  using  the  text  page  with  maximum  effectiveness 

Individualizing  Instruction  which  provides  a  wide  range  of 
suggestions  for  reinforcing  and  extending  the  instructional  program 


Facsimile  of 
Pupil’s  Page 

Reduced  reproduction  in 
color  of  pupil’s  text  page,  with 
answers 


Using  the  Day-by-Day  Helps 


As  outlined  above,  there  is  a  Teacher’s  Page  (i.e.,  a  page  in 
Teaching  Mathematics  We  Need,  Book  One)  for  each  page  of  the 
pupil’s  text  ( Mathematics  We  Need,  Book  One).  Let  us  look  in  some 
detail  at  the  features  of  the  Teacher’s  Page. 

•  Each  Teacher’s  Page  includes  a  reduced  reproduction  of  the 
corresponding  page  from  the  pupil’s  text,  with  answers  indicated. 
Thus,  it  is  not  necessary  for  you  to  use  a  separate  copy  of  the 
pupil’s  text  as  you  plan  and  implement  a  particular  lesson. 
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•  The  Objective(s)  stated  at  the  outset  of  each  Teacher’s 
Page  will  give  you  a  clear  indication  of  the  underlying  purpose (s) 
of  the  lesson.  The  statement  of  objective(s)  embraces  an  indica¬ 
tion,  from  the  pupil’s  point  of  view,  of  the  mathematical  content 
involved  and  also  the  type  of  lesson  (e.g.,  exploration  or  develop¬ 
ment  or  extension  or  reinforcement  or  review,  and  so  on). 
[Notice,  too,  that  the  clue  caption  on  the  pupil’s  page  gives  a 
capsule  indication  of  objective(s).] 

•  The  Background  section  of  each  Teacher’s  Page  brings  to 
your  attention  essential  mathematical  concepts  and  ideas  that 
underlie  the  work  of  the  pupil’s  page.  These  ideas  are  presented 
and  discussed  at  the  time  when  they  are  most  relevant — at  the 
time  when  they  are  directly  associated  with  the  work  to  be  done 
with  the  children.  They  also  provide  day-by-day  training. 

•  The  Pre-Book  Lesson  introduces  pupils  to  the  material 
being  considered,  with  an  emphasis  upon  the  use  of  oral  and 
manipulative  experiences.  In  effect,  this  is  the  first  of  three 
integrated  phases  in  the  presentation  of  a  complete  lesson. 


•  The  section  on  Using  the  Text  Page  follows  logically  from 
the  Pre-Book  Lesson.  Suggested  procedures — often  including 
illustrative  questions  to  be  asked  and  explanations  of  any  items 
which  may  be  ambiguous — serve  to  guide  you  in  using  the  pupil’s 
page  effectively  in  keeping  with  the  stated  objective(s).  This 
is  the  second  of  the  three  integrated  phases  in  the  presentation 
of  a  complete  lesson. 

•  The  third  phase  in  the  presentation  of  a  complete  lesson  in¬ 
volves  the  section  on  Individualizing  Instruction.  Here  you 
will  find  suggested  procedures  for  reinforcing  and  extending  learn¬ 
ing  for  all  pupils  and  for  two  special  groups,  slower  learners  and 
more  capable  children. 

Thus,  we  seek  to  assist  you  in  your  day-by-day  teaching  by 
providing  a  clear  statement  of  the  objective(s)  to  be  achieved, 
by  providing  mathematical  background  relevant  to  the  immediate 
ideas  being  developed,  and  by  suggesting  procedures  for  a  three- 
stage  lesson — the  pre-book  stage,  the  use  of  the  pupil’s  text  page, 
and  the  follow-up  through  individualizing  instruction. 


Notes  Regarding  the  Mathematics  We  Need  Program 


Building  on  Mathematical  Structure 

In  elementary-school  mathematics,  pupils  use  and  study  pro¬ 
gressively  more  sophisticated  sets  of  numbers — counting  numbers, 
whole  numbers,  fraction  numbers  (non-negative  rational  num¬ 
bers),  integers,  rational  numbers,  and  real  numbers.  As  new 
sets  of  numbers  are  investigated,  operations  on  these  sets  are 
defined  and  properties  of  these  operations  are  observed  and  gen¬ 
eralized.  In  turn,  these  properties  supply  the  justifications  for 
various  algorithms  such  as  those  that  are  used  for  finding  sums 
or  products.  This  explicit  study  of  various  number  systems,  of 
operations  on  their  sets  of  elements,  of  properties  of  these  opera¬ 
tions,  and  of  applications  of  these  properties  is  frequently  called 
study  of  mathematical  structure .* 

In  the  Mathematics  We  Need  series,  stress  is  placed  on  a  realistic 
developmental  program  leading  to  having  pupils  eventually  see 
elementary  mathematics  as  a  structured  subject.  The  program 
has  a  first  cycle  that  introduces  during  the  first  four  years  the 
elements  of  the  structure  in  a  somewhat  intuitive  and  inductive 
approach — this  builds  understandings  and  skills  carefully,  unen¬ 
cumbered  by  extensive  symbolism.  Then,  in  a  second  cycle,  the 
program  becomes  more  explicit  and  more  symbolic  so  as  to 
provide  optimum  progress  toward  a  logical,  formal,  deductive 
approach  to  the  study  of  mathematics. 

In  the  early  school  years,  the  concept  of  a  set  is  developed 
through  well-planned  study  of  natural  objects,  and  then  by 
extension  to  sets  of  numbers.  The  sets  of  counting,  whole,  and 
fraction  numbers  are  carefully  studied  and  the  operations  on  these 
sets  are  progressively  discovered.  Similarly,  the  Commutative 
and  Associative  Properties  of  Addition  and  Multiplication,  the 
Distributive  Property  of  Multiplication  over  Addition,  zero  as 
the  identity  element  for  addition,  one  as  the  identity  demerit  for 
multiplication,  and  additive  and  multiplicative  (mul'tl'pH'ka'tiv) 
inverses  are  studied  first  through  observation  in  many  examples. 
Then  after  pupils  have  encountered  these  concepts  repeatedly 
in  a  variety  of  situations  and  have  generalized  them  at  their  own 
level  of  maturity  and  understanding,  technical  names  are  attached 
to  various  sets  of  numbers  and  to  properties  of  the  operations  on 
these  sets. 

In  the  middle  grades,  the  properties  of  operations  are  used 
explicitly  to  justify  the  procedures  in  multiplication  algorithms 

*  The  illustration  on  the  title  page  suggests  the  general  goal  in  the  study 
of  structure. 
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and  long-division  algorithms.  Properties  of  operations  on  non¬ 
negative  rational  numbers  are  explicitly  stated  and  named  and 
are  used  to  justify  procedures  in  adding,  subtracting,  multiplying, 
and  dividing  in  this  set  of  numbers. 

In  grades  seven  and  eight  the  interrelation  of  the  various  sets 
of  numbers  studied  previously  is  observed  and  diagrammed. 
The  negatives  of  whole  numbers  are  introduced  and  the  set  of 
integers  is  identified.  The  properties  of  the  operations  on  these 
various  sets  are  summarized  and  are  symbolized  in  forms  such  as 
a  +  b  =  b  -f-  a.  In  these  grades,  too,  other  number  systems  are 
introduced,  nonnegative  and  negative  rational  numbers  are 
recognized  as  making  up  the  set  of  rational  numbers,  and  num¬ 
bers  that  correspond  to  points  on  the  number  line  but  that  cannot 

be  expressed  in  the  form  with  a  and  b  integers  and  b  9^  0,  are 

named  “irrational  numbers.”  Finally,  the  union  of  the  sets  of 
rational  and  irrational  numbers  is  found  to  be  the  set  of  real 
numbers.  As  these  sets  of  numbers  are  introduced  through  appli¬ 
cations,  their  properties  are  observed  and  generalized.  Through¬ 
out  this  study,  the  properties  of  the  operations  on  these  sets  are 
seen  to  justify  more  complex  computations  and  are  used  to 
justify  short  cuts,  mental  procedures,  and  steps  in  solving  open 
mathematical  sentences. 

It  should  be  emphasized  that  the  program  as  a  whole  involves  a 
gradual,  progressively  more  explicit  development  starting  in  the 
primary  grades,  extending  through  grade  8,  and  then  continuing 
into  the  high-school  books  in  the  Ginn  Modern  Mathematics 
Series.  The  pupil  is  led  naturally  from  intuitive  reasoning  to  the 
threshold  of  formal  study  of  the  number  systems.  Ideas  are  in¬ 
troduced  when  they  can  be  made  reasonable  to  the  pupil.  Once 
they  are  introduced,  they  are  used.  The  pupil  is  not  artificially 
or  unrealistically  subjected  to  formalism,  technical  terms,  and 
symbols  until  the  ideas  are  well  established. 

With  such  a  program,  the  pupil  is  helped  to  understand  what 
he  is  doing  and  sees  the  study  of  mathematics  as  a  unified,  rational 
whole.  At  the  same  time  he  has  a  sound  basis  for  a  logical  deduc¬ 
tive  study  of  mathematics  in  the  years  that  follow. 

Building  on  Mathematical  Strands 

There  are  certain  basic  mathematical  concepts,  fundamental 
principles,  and  computational  techniques  which  permeate  and 
unify  the  entire  mathematics  program,  kindergarten  through 


grade  8.  These  we  call  “mathematical  strands.”  Many  strands 
are  introduced  in  the  early  grades  with  provision  for  consistent 
reinforcement  and  extension  at  each  succeeding  grade  level. 
At  whatever  point  the  first  presentation  is  made,  opportunities 
are  given  for  building  on  these  strands,  a  number  of  which  are 
mentioned  below: 

1.  Sets  and  Operations  on  Sets — studied  as  the  basis  for  the 
development  of  whole-number  concepts,  for  the  understanding 
of  operations  on  numbers,  and  for  clarification  of  geometric  ideas 

2.  Number — study  of  the  set  of  whole  numbers  extended  to  the 
sets  of  nonnegative  rational  numbers,  integers,  non-negative 
and  negative  rational  numbers,  and  real  numbers 

3.  Numeration  Systems — thorough  study  of  our  base-10 
place-value  system ;  comparison  with  place-value  systems  having 
bases  other  than  10 

4.  Operations  on  Sets  of  Numbers — study  of  the  meaning  of 
operation,  certain  defined  operations,  and  the  properties  of  the 
operations  and  use  of  these  ideas  to  make  logical  the  computa¬ 
tional  techniques  which  are  in  general  use 

5.  Estimation  and  Methods  of  Mental  Computation 

6.  Mathematical  Sentences — emphasis  upon  symbols  for 
operations  (+,  — ,  X,  )~)  and  symbols  which  indicate  equal¬ 
ity,  inequality,  and  order  (=,  ? <,  >,  <,  >);  true,  false,  and 
open  mathematical  sentences 

7.  Problem-Solving — extended  from  simple  one-step  situa¬ 
tions  to  complex  situations  which  require  the  statement  and 
solution  of  involved  mathematical  sentences 

8.  Nonmetric  Geometry — starting  from  the  recognition  of 
common  geometric  figures  and  progressing  gradually  to  the  study 
of  properties  of  such  figures  as  prisms,  pyramids,  cylinders,  cones, 
and  spheres 

9.  Measurement — a  strand  which  utilizes  many  concepts  of 
metric  geometry 

To  illustrate  more  fully  the  development  of  a  strand  and  the 
manner  in  which  such  a  sequence  contributes  to  a  unified  whole, 
let  us  examine  in  some  detail  a  strand  that  is  somewhat  closer  to 
applied  mathematics — the  measurement  strand.  Illustrations 
of  certain  other  strands  were  provided  in  the  section  entitled 
Building  on  Mathematical  Structure. 

The  study  of  measurement  progresses  from  simple  beginnings 
when  pupils  intuitively  sense  a  difference  in  sizes  of  objects,  to 
the  need  for  comparison  through  the  selection  and  use  of  appro¬ 
priate  units  of  measurement,  to  the  development  in  the  upper 
grades  of  ideas  of  precision.  Experiences  in  the  measurement  of  a 
variety  of  physical  objects  in  the  environment  are  provided,  but 
the  discussion  that  follows  will  be  limited  to  the  developmental 
sequence  for  the  measurement  of  length,  area,  and  volume. 

Basic  to  the  concept  of  measurement  in  the  elementary  grades 
is  the  idea  of  a  unit  of  measurement  which  is  of  the  same  nature 
as  the  thing  to  be  measured.  The  measure  of  a  segment  is  in 
terms  of  a  unit  that  is  a  line  segment;  the  measure  of  an  angle 
is  in  terms  of  a  unit  that  is  an  angle ;  the  measure  of  a  region  is  in 
terms  of  a  unit  that  is  a  region,  and  so  on.  However,  the  unit 
need  not  be  a  standard  unit,  and  the  initial  phase  for  the  study 
of  each  type  of  measurement  is  the  use  of  a  variety  of  arbitrary 
units.  Thus,  attention  is  focused  upon  the  process  rather  than 
upon  the  unit. 

Pupils  see  that  they  may  express  the  length  of  their  desks,  of 
the  table,  or  of  the  bookcase  in  such  arbitrary  units  as  “finger 
inch”  or  “pencil.”  They  may  find  the  length  of  the  room  in 
“paces.”  Emphasis  is  placed  upon  the  idea  that  the  measure  of  a 
segment  is  a  number  which  indicates  how  many  times  the  unit  is 
applied  in  the  distance  from  one  end  point  to  the  other  end  point 
of  the  segment  measured.  To  name  a  length  is  to  mention  both 
the  number  that  is  the  measure  and  the  unit  of  measurement  for 
example,  5  feet. 


As  pupils  experiment  with  arbitrary  units,  they  find  that  con¬ 
venience  in  measuring  requires  the  use  of  both  large  and  small 
units.  These  and  other  experiences  bring  to  pupils  a  realization 
of  the  necessity  for  standard  units  and  the  need  to  develop  skill 
in  the  use  of  standard  measuring  devices  scaled  in  inches,  centi¬ 
meters,  feet,  yards,  and  so  on. 

Since  the  measure  of  a  segment  may  not  always  be  a  whole 
number,  a  logical  approach  to  the  study  of  rational  numbers  is 
provided.  Throughout  grades  4-6,  measurement  units  and  the 
work  with  rational  numbers  are  closely  related  and,  hence,  they 
reinforce  each  other. 

The  part  of  the  measurement  strand  which  deals  with  the 
measure  of  the  region  builds  on  the  basic  concepts  developed  for 
the  measurement  work  with  segments.  Pupils  first  use  unit 
regions  having  various  shapes — triangular,  rectangular,  circular, 
square.  When  a  square  region  is  recognized  as  the  most  ad¬ 
vantageous  unit,  then  the  square  inch,  the  square  centimeter,  the 
square  foot,  and  so  on  are  derived  from  the  corresponding  stand¬ 
ard  units  for  segments.  In  all  phases  of  the  measurement  strand, 
there  is  emphasis  upon  the  idea  that  the  smaller  the  unit  used, 
the  more  precise  the  measurement. 

When  measurement  of  volume  is  developed  in  grade  6  and 
then  extended  in  grades  7  and  8,  the  basic  measurement  ideas 
described  for  segments  and  regions  are  utilized.  Further  ex¬ 
tension  of  the  work  in  measurement  includes  the  development  of 
such  formulas  as  those  for  computing  perimeter,  area,  and  volume. 

Values  of  Precision  in  Mathematical  Language 

In  a  modern  program,  more  emphasis  is  placed  on  the  ideas 
underlying  mathematics  and  more  attention  is  given  to  abstract 
patterns  of  thought.  To  achieve  all  this,  new  symbolism  and 
terminology  are  needed  in  the  early  grades.  However,  this  sym¬ 
bolism  and  terminology  must  not  be  arbitrarily  rushed  into  the 
program — what  is  introduced  must  be  precise  but,  at  the  same 
time,  it  must  be  introduced  gradually.  This  introduction  should 
occur  after  sufficient  understanding  has  been  achieved  so  that  the 
use  of  the  symbol  or  term  will  promote  more  complete  under¬ 
standing  of  the  concept  under  study.  Once  introduced,  such 
symbolism  and  terminology  has  to  be  maintained  throughout  the 
program  with  frequent  reinforcement  and  extension. 

The  degree  of  precision  used  at  a  certain  level  should  depend 
not  only  on  the  subject  matter  of  that  level  but  also  on  how  well 
it  will  hold  up  under  more  advanced  treatment.  For  example,  the 
statement  “When  numbers  are  added,  the  sum  is  greater  than 
any  addend”  seems  very  precise  if  the  only  numbers  that  are 
known  to  the  pupil  are  the  counting  numbers  1,  2,  3,  and  so  on. 
However,  the  lack  of  precision  becomes  evident  when  the  pupil 
learns  about  the  set  of  whole  numbers  with  its  new  member  0, 
and  recognizes  that  for  3  +  0,  for  instance,  the  sum  is  not  greater 
than  the  addend  3. 

Traditional  mathematical  areas — algebra,  geometry,  trigo¬ 
nometry — still  form  the  core  of  the  secondary-mathematics 
program,  but  this  core  is  enveloped  by  modern  notation,  modern 
approaches  and,  to  some  extent,  new  concepts.  Such  a  program  is 
easily  studied  if  good  foundations  have  been  laid  in  the  elementary 
program.  Thus,  precision  in  an  elementary  program  is  necessary 
to  clarify  and  simplify  the  material  being  studied  at  any  particular 
level  and  to  lay  sound  foundations  for  clear  and  concise  defini¬ 
tions  for  extensive  development  of  work  in  later  grades. 

Geometry  provides  a  good  illustration  of  the  value  of  careful 
use  of  language.  Precision  in  presenting  geometric  concepts  is 
needed  in  order  that  the  pupil  understand,  early  in  his  training, 
the  difference  between  metric  and  nonmetric  geometry  and  the 
difference  between  abstract  sets  of  points  and  geometric  shapes 
in  the  physical  universe.  Such  precision  is  necessary  not  only  for 
further  study  in  geometry  but  also  in  order  to  understand  better 
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the  subject  matter  that  is  being  presented  in  many  of  the  modern 
science  programs. 

Although  the  need  for  precise  terminology  in  enabling  pupils 
to  communicate  their  thoughts  with  clarity  is  recognized,  it  is 
unfortunate  that,  even  in  the  so-called  modern  approach  to 
mathematics,  there  does  not  exist  universally  accepted  termi¬ 
nology.  This  leads  to  some  confusion  as  one  turns  to  different 
sources.  However,  we  are  closer  to  such  an  ideal  situation  than 
ever  before.  Mathematics  We  Need  employs  terminology  that 
is  up-to-date,  generally  accepted,  and  widely  used.  In  cases 
where  variations  of  terminology  for  a  certain  idea  exist,  Mathe¬ 
matics  We  Need  introduces  such  variations  when  this  does  not  lead 
to  inconsistency. 

Using  Mathematics 

The  expression  “using  mathematics”  means  the  employing  of 
ideas  from  mathematics  that  help  solve  the  many  numerical  and 
geometrical  problems  so  common  in  this  scientific  age,  as  well  as 
problems  in  more  advanced  phases  of  mathematics.  In  other 
words,  mathematics  taught  in  an  elementary  grade  has  two  major 
applications.  One  is  external  as  applied  to  realistic  problems 
and  the  other  is  internal  as  developmental  in  instilling  an  attitude 
of  creative  attack  on  the  mathematics  of  later  grades  and  the 
mathematics  of  the  future,  some  of  which  is  now  not  even  known. 

We  normally  think  of  the  external  use  when  we  refer  to 
“applied”  mathematics.  Pupils,  of  course,  do  use  mathematics 
in  real-life  situations  outside  the  classroom,  but  the  immediate 
practical  situations  do  not  constitute  a  complete  curriculum. 
Pupils  also  need  to  study  problem-solving  situations  of  a  more 
abstract  and,  in  a  sense,  less  realistic  nature.  Because  of  the 
pressure  of  many  language  patterns  and  combinations  of  situa¬ 
tions,  many  as  yet  undreamed  of,  it  is  difficult  to  teach  each 
pattern  of  words  individually  in  an  effort  to  help  pupils  interpret 
independently  all  the  problems  they  might  face. 

Providing  a  powerful  foundation  for  problem-solving  is  the 
concept  of  a  mathematical  model.  A  problem  normally  involves 
the  application  of  mathematics  to  some  physical  situation.  But  to 
solve  the  problem,  the  pupil  must  translate  the  description  in 
words  into  the  language  of  mathematics.  In  technical  terms,  he 
needs  to  learn  how  to  set  up  a  mathematical  model  for  the 
problem.  At  first,  this  model  may  be  the  basic  idea :  If  the  two 
addends  are  known ,  addition  is  used  to  find  the  sum;  or  If  a  sum  and 
an  addend  are  known ,  subtraction  is  used  to  find  the  unknown  addend. 
Similarly,  If  the  two  factors  are  known,  multiplication  is  used  to  find 
the  product;  or  If  a  product  and  one  factor  are  known,  division  is  used 
to  find  the  unknown  factor.  Later,  the  pupil  moves  to  a  more  symbolic 
model — a  mathematical  sentence  for  the  situation.  In  many 
cases,  this  sentence  may  be  a  statement  of  an  addends-sum  rela¬ 
tionship  (for  example,  8  +  6  =  n)  or  a  statement  of  a  factors- 
product  relationship  (for  example,  3  X  n  —  24) ;  or  perhaps  a 
statement  of  a  well-known  formula  such  as  F=fC+  32.  This 
means  that  pupils  must  learn  to  express  verbal  statements  as 
mathematical  sentences,  and  be  able  to  solve  these  sentences 
once  they  have  been  written.  The  final  phase  of  problem¬ 
solving  consists  of  the  pupil’s  translating  into  its  physical  meaning 
in  the  problem  situation  the  answer  he  obtained  by  working  in 
the  model. 

Problems  chosen  to  illustrate  problem-solving  techniques  can 
be  very  interesting.  Fortunately,  pupils  enjoy  a  wealth  of  applied 
problems  which  are  significant  to  them.  They  like  to  know  more 
about  how  mathematics  is  actually  used  in  science,  in  technology, 
in  sports,  in  business,  in  the  social  sciences,  and  so  on.  Even 
when  not  immediately  practical  for  pupils,  such  uses  of  mathe¬ 
matics  help  them  develop  problem-solving  skills  and  enable 
them  to  understand  how  other  people  use  mathematics. 
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The  second  major  aspect  of  using  mathematics  is  often  ne¬ 
glected  when  teaching  a  particular  topic.  Virtually  all  of  the 
mathematics  developed  in  the  elementary  grades  is  needed  later 
in  other  mathematics  courses  and  potentially  in  presently  un¬ 
recognized  uses.  It  is  often  difficult  to  explain  in  meaningful 
terms  to  the  pupil  that  he  is  studying  a  topic  one  year  so  that  he 
can  use  it  another  year  or  even  several  years  in  the  future,  in 
connection  with  other  topics  in  mathematics  presently  unknown 
to  him. 

This  study  of  mathematics  for  its  own  sake,  which  might  be 
called  internal  applications,  takes  many  forms :  learning  basic  skills 
for  future  application,  solving  problems  of  a  purely  numerical 
nature,  solving  fun  or  recreational  problems,  and  others.  Indeed, 
most  of  the  modern  topics  such  as  sets,  properties,  numeration 
systems,  and  nonmetric  geometry  are  justified  as  an  important 
part  of  the  curriculum  because  of  their  usefulness  in  the  develop¬ 
ment  of  insight,  in  providing  an  orderly  base  for  mathematical 
thinking,  and  in  meeting  the  mathematical  needs  of  the  future 
rather  than  because  of  their  immediately  utilitarian  value. 

In  a  complete  elementary-mathematics  program,  then, 
pupils  encounter  mathematics  which  they  will  use  in  several 
ways:  actual  applications  to  problems  in  their  own  lives;  appli¬ 
cations  to  problems  beyond  their  relatively  limited  experiences; 
techniques  and  understandings  that  will  help  them  unlock 
mathematics  in  the  future ;  and  problems  of  a  recreational  type 
such  as  puzzles. 

There  is  no  sharp  distinction  between  “pure”  and  “applied” 
mathematics,  and  that  is  as  it  should  be.  If  mathematics  is  to  be 
functional  and  worthwhile  for  a  pupil,  he  should  think  of  the 
subject  as  one  which  is  used  so  often  that  it  is  practical,  but  also 
as  one  which  is  fascinating  in  its  own  right,  without  regard  to 
application.  This  “dual  but  unified”  nature  of  mathematics 
is  excellently  reflected  in  the  Mathematics  We  Need  series. 

Providing  for  Individual  Differences 

The  extraordinarily  great  range  of  differences  within  and 
among  children  at  any  given  age  level  often  is  neither  well  defined 
nor  clearly  understood.  Children  entering  the  first  grade  already 
exhibit  a  wide  range  of  interests,  abilities,  and  levels  of  knowledge. 
This  range  increases  rather  than  decreases  as  children  progress 
into  the  second  grade,  and  on  through  subsequent  grades. 
Psychologists  did  not  discover  individual  differences  among 
children;  they  have  provided  us  with  information,  however,  on 
the  nature  and  range  of  such  differences — differences  that  are  to 
be  expected  and  that  must  be  taken  into  account  in  an  effective 
instructional  program. 

Most  of  us  as  teachers  and  parents  are  conditioned  to  judge 
progress  or  success  in  terms  of  some  preconceived  notion  of  a 
standard  which  is  considered  to  be  “average,  or  normal.”  Our 
objectives  for  mathematics  learning  are  influenced  by  some  such 
“average.”  However,  an  effective  instructional  program  must 
make  adjustments  for  children  who  deviate  from  this  “normal” 
expectation — whether  this  deviation  be  above  or  below  the 
“average.”  The  provisions  and  recommendations  found  in  the 
Mathematics  We  Need  series  for  attaining  the  highest  level  of 
interest  and  achievement  by  all  pupils  stem  from  the  following 
philosophy  of  mathematical  learning: 

a.  A  sound,  carefully  prepared,  sequential  set  of  mathematical 
ideas  and  skills  must  be  made  available  to  all  pupils. 

b.  Regardless  of  how  a  school  system  is  organized  to  cope  with 
the  problem  of  individual  differences,  there  must  be  a  wide 
variety  of  activities  provided  within  the  basic  mathematics 
program.  Even  when  children  are  grouped  for  instruction, 
differences  exist  within  groups  and  provision  must  be  made  for 
these  differences. 


c.  Differentiated  activities  should  be  available  for  all  pupils 
— not  just  the  more  capable  or  the  slower  learner.  The  extension 
and  enrichment  of  the  basic  program  is  something  to  which  all 
pupils  are  entitled,  in  keeping  with  their  abilities. 

There  is  this  wide  range  of  activities  and  suggestions  for 
individualizing  instruction  available  in  the  Mathematics  We  Need 
series : 

•  A  section  entitled  Individualizing  Instruction  is  available 
in  most  of  the  lesson  plans.  Suggestions  in  this  section  include 
those  for  all  pupils,  for  those  who  are  slower  learners,  and  for  those 
who  are  more  capable.  Often,  several  different  types  of  activity 
are  suggested  for  a  given  group  of  children.  Thus,  a  wide  variety 
of  experiences  in  learning  mathematical  concepts  is  provided. 

•  By  way  of  promoting  keener  interest  in  the  number  concept 
being  developed,  lesson  plans  often  suggest  several  number  games 
for  class  use  from  an  assembled  list  (with  descriptions)  that 
appears  on  pages  [220]— [232] . 

•  The  carefully  developed  discussions  in  the  Background 
section  of  lesson  plans  provide  a  source  that  often  can  be  used  for 
more  enrichment. 

•  Pre-Book  Lessons  and  Using  the  Text  Page  in  the  lesson 
plans  suggest  other  ideas  for  caring  for  individual  differences. 

•  Further  extension  is  possible  through  using  supplementary 
materials  that  are  available  from  Ginn  and  Company.  These 
include  Ginn  Arithme-Sticks,  Number  Concept  Cards,  two  kits  of 
flannel  items  entitled  Introduction  to  Sets  and  Numbers  and  Operations 
on  Sets  and  Numbers,  and  a  number-line  model  entitled  Modern 
Number  Line.  All  of  these  are  designed  to  present  modern  mathe¬ 
matics  ideas  and  have  complete  guides.  Further,  for  certain 
situations,  we  suggest  that  you  write  to  the  publishers,  Ginn  and 
Company,  to  inquire  regarding  supplementary  publications  that 
will  provide  further  enrichment. 

The  Learning  Process  in  Mathematics 

Thirty  years  ago,  when  the  idea  of  developing  arithmetic 
through  understanding  rather  than  through  memorization  was 
being  pioneered  by  Ginn  and  Company  arithmetic  authors  and 
editors,  a  widely  recognized  expert  in  the  teaching  of  secondary 
mathematics  asked  one  of  the  authors  to  tell  him  something  of 
the  new  movement.  At  the  outset  he  admitted  that  he  was  un¬ 
sympathetic  with  the  little  he  had  heard  about  it.  As  the  author 
proceeded  in  his  explanation  of  “meaningful  arithmetic,”  this 
secondary  specialist  became  steadily  more  impatient,  finally 
breaking  out  with  the  statement,  “All  nonsense!  Just  see  to  it 
that  children  in  the  elementary  grades  learn  to  add,  subtract, 
multiply,  and  divide.  Then  when  they  come  to  high  school, 
we’ll  teach  them  how  to  think!”  He  did  not  say  how  and  why 
children  who  had  been  learning  arithmetic  blindly  and  mechani¬ 
cally  for  seven  or  eight  years  would  suddenly  be  ready,  disposed, 
and  able  to  blossom  into  the  ability  to  reason  mathematically 
upon  becoming  high-school  freshmen! 

The  anecdote  is  worth  the  telling  for  two  reasons.  In  the 
first  place,  this  critic’s  brief  statement  epitomized  the  conception 
of  arithmetic  and  of  the  processes  of  teaching  and  learning  the 
subject  that  was  dominant  thirty  years  ago:  arithmetic  was 
thought  to  consist  primarily  of  computation  skills,  to  be  learned 
and  maintained  by  incessant  practice.  In  the  second  place,  the 
conversation  reveals  the  conditions  under  which  meaningful 
arithmetic,”  the  precursor  of  “modern  elementary  mathematics, 
made  its  great  contributions  in  developing  the  climate  for  and 
making  excellent  progress  in  the  learning  of  mathematics  via 
understanding — contributions  for  which  it  is  not  too  generally 
given  credit. 

The  key  word  in  any  account  of  the  learning  process  in  mathe¬ 
matics  is  understanding.  This  statement  holds  true  even  in  the 
case  of  attitudes,  for  how  can  one  be  confident  in  using  intellectual 


skills  one  does  not  understand  or  how  can  one  respect  a  body  of 
knowledge  that  possesses  little  meaning? 

Now,  understanding  is  not  an  all-or-none  affair,  either  present 
or  absent;  rather,  it  is  a  matter  of  degree.  A  child  is  told  that 
there  are  five  horses  in  a  field.  Does  he  understand  “five”? 
Yes,  to  some  extent,  if  he  realizes  that  “five”  is  a  correct  word  to 
use  for  the  particular  set  of  horses  he  sees;  but  No,  in  a  fuller 
sense  of  the  word,  if  to  him  “five”  refers  to  these  special  animals 
and  is  not  understood  as  a  characteristic  of  all  sets  that  are  in 
one-to-one  correspondence  with  that  set  of  horses. 

The  degrees  of  understanding  just  illustrated  are  rarely 
adequate  in  mathematical  learning,  save  as  starting  points.  For 
the  idea  of  “five,”  we  are  dealing  with  an  abstract  idea  which  has 
no  physical  existence  whatsoever ;  but,  if  we  understand  the  idea 
thoroughly,  we  can  impose  this  idea  on  a  great  variety  of  external 
representations.  However,  note  the  word  “impose.”  The  ideas 
are  not  in  the  representations.  Instead,  we  put  them  there. 

For  every  idea  there  is  usually,  but  not  always,  a  word  or  other 
symbol  (“five,”  “5,”  “3  +  2,”  “8-3”)  which  stands  for  it; 
and  more  complex  abstractions;  such  as  generalizations  which 
involve  a  relationship  among  several  ideas,  are  also  usually 
couched  in  language.  But  neither  an  idea  nor  a  generalization 
can  have  much  meaning  if  one  knows  only  the  corresponding 
symbol  or  symbolic  expression.  And  here  lies  one  of  the  most 
serious  pitfalls  in  teaching  mathematics,  or  anything  else,  for 
we  may  infer  that  a  learner  who  can  correctly  employ  the  appro¬ 
priate  language  in  response  to  a  limited  number  of  specific  un¬ 
varying  questions  has  actually  acquired  all  the  understanding 
we  want  him  to  have.  It  is  for  this  reason  that  too  early  introduc¬ 
tion  of  symbols,  terms,  and  definitions  defeats  sound  learning — 
too  early  in  the  sense  of  an  inadequate  base  of  understanding  so 
that  memorization  is  the  only  recourse. 

Do  you  want  an  example?  If  so,  read  the  following:  Gom  Jlas 
mev  hukl.  What  does  the  sentence  mean?  Read  the  series  of 
syllables  over  and  over  until  you  can  repeat  it  without  referring 
to  the  syllables  themselves.  Now  what  does  the  whole  thing 
mean?  Is  the  sentence  correct  or  incorrect?  Does  it  apply  to  a 
game?  to  economics?  to  clothing?  to  a  map?  Have  you  not 
memorized  a  succession  of  verbal  symbols  without  acquiring  much 
by  way  of  meaning?  And  will  continued  repetition  of  the  series 
increase  its  meaning?  Finally,  do  you  perceive  the  applicability 
of  your  experiences  here  to  much  that  passes  for  learning  in  the 
classroom? 

As  you  have  seen,  repetitive  practice  does  not  enhance  mean¬ 
ing  ;  but  it  does  do  something  else ;  it  increases  your  skill  or  makes 
you  more  efficient  in  saying  the  series  of  syllables,  and  it  may 
enable  you  to  recall  the  series  for  a  longer  period  of  time  than 
would  a  single  repetition.  And  repetitive  practice  performs  these 
same  functions  in  the  learning  of  mathematics.  Needless  to  say, 
however,  it  should  be  used,  not  with  nonsense  material  like  that 
above,  but  with  content  (generalizations  and  skills,  for  example) 
that  are  already  well  understood.  Hence,  the  statement  that 
there  is  no  place  for  drill  in  modern  mathematics  is  erroneous. 
On  the  other  hand,  it  should  be  deferred  in  each  instance  to  a 
time  when  the  desired  degree  of  meaning  has  been  engendered. 

So,  we  are  left  with  the  question,  How  are  we  to  assist  children 
to  develop  or  to  broaden,  deepen,  sharpen,  and  enrich  under¬ 
standing?  We  do  so  by  providing  through  guided  discovery  a 
variety  of  relevant  experiences — not  essentially  the  same  ex¬ 
perience  over  and  over  again  as  in  drill.  All  these  experiences 
contain  the  element  of  meaning  to  be  taught,  but  in  differing 
contexts. 

Thus,  in  learning  “five,”  children  are  guided  to  enumerate  in 
order  to  find  the  number  of  members  in  sets  of  objects  at  home 
and  at  school — sets  of  pencils,  marbles,  dolls,  chairs,  and  so  on; 
they  manipulate  movable  objects  and  imaginatively  manipulate 
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pictured  objects,  noting  sets  which  have  the  number  characteristic 
of  “fiveness”  and  sets  that  do  not  have  this  “fiveness”  charac¬ 
teristic;  they  represent  sets  which  have  “fiveness”  by  making 
marks,  drawing  oranges,  tapping  a  bell ;  they  come  to  recognize 
at  a  glance  conventionalized  groupings  like  those  shown  in 
Figs.  1-3,  as  having  the  number  property  of  “fiveness.”  Each 
time,  attention  is  directed  to  the  one  idea  to  be  taught,  in  contrast 
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to  other  inappropriate  ideas.  Eventually,  children  arrive  at  an 
abstraction  which  is  symbolized  by  numerals  such  as  5,  five,  V, 
7  —  2,  and  4  +  1.  It  should  be  noted  that  over  and  above  the 
necessity  of  a  variety  of  approaches  for  refining  an  idea,  such 
variety  is  also  imperative  if  those  who  fail  to  understand  through 
one  approach  are  to  have  opportunities  to  attain  understanding 
through  other  approaches. 

Understanding  grows  in  a  manner  which,  if  pictured,  would 
resemble  stairs  of  uneven  steps,  unlike  in  height  and  depth. 
Children  do  not  need  always  to  traverse  all  the  possible  steps, 
starting  invariably  with  something  equivalent  to  the  enumera¬ 
tion  of  concrete  objects.  Instead,  depending  upon  their  degree  of 
understanding,  they  may  begin  with  step  3  or  step  6  in  a  hypo¬ 
thetical  set  of  stairs  with  ten  steps.  (It  would  be  foolish  indeed 
to  teach  children  the  meaning  of  307,486  beginning  with  enu¬ 


merating  objects.)  Understanding  at  any  stage  rests  and  builds 
upon  understandings  previously  acquired  and  in  turn  contributes 
to  the  next  stage.  It  is,  in  fact,  this  very  characteristic  which 
makes  it  possible  to  guide  pupils  in  discovery  of  “new”  ideas — 
“new”  because  the  ideas  are  actually  only  extensions  of  earlier 
understandings.  Much  has  been  said  about  this  earlier  in  the 
sections  pertaining  to  building  on  structure  and  on  mathe¬ 
matical  strands. 

To  conclude,  first  negatively,  then  positively:  children  do  not 
increase  understanding  of  mathematical  content  by  memorizing 
the  language  in  which  it  is  expressed  or  by  engaging  repeatedly  in 
what  is  practically  the  same  experience ;  they  advance  in  under¬ 
standing  by  undergoing  a  variety  of  guided  discovery  and  other 
experiences,  all  of  them  embodying  the  same  content  but  other¬ 
wise  different,  and  all  leading  by  easy  stages  to  progressively  more 
abstract  and  generalized  forms  of  thought. 

In  sum,  a  complete  program  should  be  written  so  that  under¬ 
standing  is  assured  through  a  careful  development  that  includes 
an  intelligently  planned  variety  of  approaches.  In  essence,  such 
a  plan  is  accomplished  if  there  is  true  balance  in  the  program. 
This  implies  careful  selection  from  the  content  used  in  experi¬ 
mental  programs;  judicious  retention  of  time-tested  content; 
constant  use  of  ideas  taught,  both  in  developing  other  ideas  and  in 
application  to  practical  situations;  utilization  of  variety  even 
when  repetition  is  needed  for  building  a  skill ;  and  having  balance 
in  methodology  as  represented  by  guided  discovery  which  blends 
the  efficiency  of  telling,  without  the  deadliness  of  telling,  and  the 
effectiveness  of  discovery,  without  the  confusion  and  time  loss 
of  random  discovery.  The  Mathematics  We  Need  program  is  note¬ 
worthy  for  its  remarkable  balance  that  assures  optimum  learning 
through  understanding. 


Notes  Regarding  the  Grade-1  Program 


General  Plan  of  the  Grade-1  Program 

Mathematics  We  Need ,  Book  One,  represents  a  program  for  teach¬ 
ing  and  learning  that  gives  balanced  attention  to  the  content 
of  mathematics,  to  the  skills  of  mathematics,  and  to  the  applica¬ 
tions  of  mathematics.  It  is  a  program  that  takes  into  account 
the  development  of  young  children,  both  mathematically  and 
psychologically. 

The  content  developed  in  Mathematics  We  Need,  Book  One, 
emphasizes  concepts  and  understandings  associated  with  number 
and  operation,  with  numeration,  and  with  geometry.  The  skills 
developed  in  Mathematics  We  Need,  Book  One,  are  both  computa¬ 
tional  and  non-computational.  The  applications  emphasized  in 
Mathematics  We  Need,  Book  One,  relate  both  to  mathematics  itself 
and  to  the  child’s  in-school  and  out-of-school  environment. 
Each  of  these  three  phases  of  the  program — content,  skills,  and 
applications — is  related  closely  to  each  of  the  other  phases. 

Several  stages  of  instruction  are  evidenced  in  the  development 
of  all  facets  of  the  program.  First,  there  is  the  stage  of  introduc¬ 
tion  and  exploration.  It  is  here  that  children  are  introduced  to 
systematic  consideration  of  a  particular  mathematical  idea,  or 
with  a  particular  mathematical  skill  or  with  a  particular  kind  of 
mathematical  application.  Previous  learning  is  brought  into 
play  as  children  explore  new  learning. 

The  second  stage  is  one  of  growth  and  progress  toward  greater 
mathematical  maturity.  Here,  understandings  are  deepened, 
thinking  patterns  become  more  refined,  skills  become  more 
efficient,  and  applications  are  broadened.  Less  mature  mathe¬ 
matical  behaviors  are  replaced  by  more  mature  ones. 


A  third  stage  is  that  of  reinforcement  and  extension  of  learning. 
Here  children  acquire  greater  security  and  self-reliance  in  work 
with  and  application  of  mathematical  concepts  and  understand¬ 
ings.  Here  children  develop  mastery  of  mathematical  skills  and 
greater  degrees  of  retention  of  mathematical  skills.  Here  children 
extend  their  mathematical  learning.  Each  of  these  stages  is 
clearly  in  evidence  in  the  sequential  development  of  Mathe¬ 
matics  We  Need,  Book  One.  Each  of  these  stages  is  interwoven 
skillfully  with  each  other  stage. 

Let  us  use  the  development  of  work  with  our  decimal  place- 
value  system  of  numeration  to  illustrate  the  preceding  discussion. 

Pupil  Text  pages  14  and  15  of  Book  One,  Second  Half,  explore 
the  interpretation  of  the  counting  numbers  11  through  20  in 
terms  of  sets  of  ten  and  some  ones.  Reinforcement  and  application 
of  this  interpretation  occurs  in  connection  with  the  ordering  of 
the  counting  numbers  1  through  20  on  pages  20  and  21,  with 
further  application  to  United  States  money  on  page  29. 

Reinforcement  of  previous  learning,  coupled  with  extension  of 
previous  learning  occurs  on  pages  30-31,  40-41,  and  50-51  where 
ideas  of  decimal  base  and  place  value  of  our  numeration  scheme 
are  applied  to  counting  numbers  as  great  as  30,  60,  and  100, 
respectively.  Further  reinforcement  and  application  are  reflected 
in  pages  such  as  59,  70,  and  95  of  Book  One,  Second  Half. 

This  same  kind  of  progressive  development  applies  to  the 
attainment  of  all  program  objectives.  We  move  from  a  stage  of 
introduction  and  exploration,  through  a  stage  of  growth  toward 
greater  mathematical  maturity,  to  a  stage  in  which  children  gain 
a  necessary  degree  of  security  and  self-reliance  in  working  with 
and  extending  their  understandings  and  their  applications. 


Overview  of  Mathematical  Ideas 

Several  illustrations  may  help  clarify  the  progressive  way  in 
which  concepts  and  understandings  are  developed  in  Mathe¬ 
matics  We  Need,  Book  One. 

Appropriate  work  with  sets  of  physical  objects  forms  the  basis 
for  developing  concepts  and  understandings  associated  with  whole 
numbers  (0,  1,  2,  3,  4,  •  •  •)•  The  idea  of  equivalent  sets  is  funda¬ 
mental  in  this  connection.  Children  are  led  to  recognize  sets 
with  as  many  members  as  there  are  in  a  given  set,  sets  with  more 
members  than  there  are  in  a  given  set,  and  sets  with  fewer  mem¬ 
bers  than  there  are  in  a  given  set.  Next,  children  learn  to  associate 
a  whole  number  with  a  given  set  of  physical  objects  and,  ulti¬ 
mately,  with  a  class  of  sets  of  physical  objects.  For  instance,  the 
whole  number  five  is  associated  with  the  set  of  fingers  (including 
the  thumb)  on  a  person’s  hand,  and  with  the  class  of  sets  that 
includes  each  and  every  set  that  can  be  placed  in  one-to-one 
correspondence  with  such  a  set  of  fingers.  Children  come  to 
sense  that  the  one  quality  or  property  which  all  of  these  sets  have 
in  common  is  that  of  “fiveness,”  as  indicated  by  the  number  five. 

At  a  later  stage  the  concept  of  a  whole  number  is  extended  to 
include  the  association  of  a  whole  number  with  a  point  on  a  line 
— the  familiar  “number-line”  idea.  Here,  five  (for  example)  is 
not  a  property  of  a  set  or  class  of  sets.  Rather,  it  is  a  designation 
among  a  particular  set  of  points. 

Concepts  and  understandings  associated  with  the  operations  of 
addition  and  subtraction  within  the  set  of  whole  numbers  are 
reinforced  and  extended  progressively  in  a  similar  way.  For 
example,  the  addition  of  two  whole  numbers  is  associated  at  the 
outset  with  the  union  of  two  disjoint  sets  of  physical  objects. 
Furthermore,  a  property  such  as  the  Commutative  Property  of 
Addition  within  the  set  of  whole  numbers  is  developed  in  asso¬ 
ciation  with  the  commutative  property  of  the  union  of  disjoint 
sets  of  physical  objects.  Later,  the  operation  of  addition  of  two 
whole  numbers  is  interpreted  in  relation  to  points  for  whole 
numbers  along  the  number  line.  Thus,  the  nature  and  properties 
of  an  operation  receive  an  expanding  development  just  as  do  the 
concept  and  understanding  of  a  whole  number. 

Understandings  associated  with  our  familiar  numeration 
system  for  whole  numbers  greater  than  nine  also  receive  progres¬ 
sive  development.  First,  emphasis  is  given  to  interpreting  such 
numbers  in  relation  to  particular  sets  of  physical  objects;  i.e., 
sets  of  tens  and  ones.  Here,  we  have  highlighted  the  idea  of  the 
decimal  base  of  our  numeration  system.  This,  in  turn,  leads  to 
the  development  of  the  principle  of  place  value  as  it  functions  in 
our  scheme  of  numeration.  Ultimately,  a  numeral  such  as  27  is 
interpreted  not  only  as  meaning  two  tens  (or  two  sets  of  ten)  and 
seven  ones,  but  also  as  20  +  7.  Here  again  we  see  a  deepening 
of  understanding  regarding  the  nature  of  our  numeration  system 
for  whole  numbers  greater  than  nine. 

Geometric  concepts  and  understandings,  both  nonmetric 
(not  involving  measurements),  and  metric  (involving  measure¬ 
ments),  reflect  similar  progressive  development.  The  idea  of 
path  is  a  fundamental  one.  This  leads  to  the  idea  of  a  simple 
closed  path  and  to  the  interpretation  of  familiar  geometric 
figures  such  as  circles,  triangles,  squares,  and  rectangles  other 
than  squares  as  such  kinds  of  closed  paths.  Here  again  we  see  the 
progressively  deepening  mathematical  concepts  and  under¬ 
standings.  This  is  reflected  not  only  in  the  nonmetric  facet  of 
geometry  just  mentioned,  but  also  in  the  metric  facet  as  evi¬ 
denced  in  the  measurement  of  line  segments. 

In  all  instances  in  which  mathematical  concepts  and  under¬ 
standings  are  being  developed,  we  see  first  a  stage  of  introduction 
and  exploration,  next  a  stage  of  growth  toward  greater  mathe¬ 
matical  maturity,  and  then  a  stage  in  which  children  gain  greater 
security  in  working  with  these  concepts  and  understandings. 


Arranged  in  alphabetical  order  on  this  page,  you  will  find 
selected  headings.  Related  subtopics  are  classified  under  these 
headings  in  developmental  order.  Accompanying  each  heading 
and  subtopic  are  references  to  a  mathematical  background  for 
a  period  of  instruction  or  to  lesson  plans  where  discussions  of 
terms  and  topics  can  be  read  in  direct  relationship  to  the  pupil’s 
pages.  These  references  emphasize  our  plan  of  day-by-day  in- 
service  training.  You  will  note  that  most  ideas  are  discussed 
repeatedly  so  that  concepts  are  thoroughly  learned. 

If  you  want  to  have  a  first  look  at  the  ideas  in  a  logical  se¬ 
quence  before  you  start  teaching  the  grade- 1  program,  read  the 
references  for  each  heading  and  its  related  subtopics  in  this  order: 
Sets;  Number(s);  Numerals  and  Numeration;  Inequalities; 
Addition  and  Subtraction;  Number  Line;  Properties;  Inverses; 
Measurement;  Geometric  Ideas.  There  will  be  some  overlap¬ 
ping,  but  the  opportunity  to  study  an  idea  in  relation  to  the 
pupil’s  page  more  than  compensates  for  the  duplications.  The 
page  references  are  indicated  by  numerals  in  brackets.  Each  of 
these  refers  to  an  Overview  for  a  period  of  instruction  or  to  a 
Background  section  for  teaching  a  text  page. 

•  Addition  and  Subtraction 

as  operations,  [109],  [116],  [117],  [119],  [121],  [124],  [134], 
[135],  [187],  [194],  [204] 
distinction  between  uses  of,  [142],  [184] 

•  Geometric  Ideas 

paths,  [76],  [89],  [163],  [172],  [173],  [211] 

•  Inequalities,  [65] 

•  Inverses  (doing  and  undoing),  [138],  [160],  [204] 

•  Measurement,  [41] 

•  Number(s) 

property  of  a  set,  [2],  [6],  [18],  [20],  [34],  [36],  [46],  [50], 
[56],  [60] 

counting  numbers  and  whole  numbers,  [1],  [6],  [18],  [20], 
[34],  [36],  [46],  [50],  [56],  [60] 
ordering,  [20],  [36],  [41],  [46],  [50],  [56],  [60],  [65] 
ordinal  use  of,  [41] 

ordering  multiples  of  counting  numbers,  [109],  [167] 
comparing  sets  and  their  numbers,  [3],  [6],  [9],  [10],  [11], 
[12],  [13],  [14],  [36],  [46],  [50],  [56],  [60],  [65] 
even  and  odd,  [163],  [176],  [196] 
for  money,  [6],  [28],  [29],  [41],  [143] 
rational-number  concept,  [75],  [177] 

•  Number  Line,  [187],  [194],  [204] 

•  Numerals  and  Numeration,  [6],  [18],  [41],  [70],  [109],  [126], 

[127],  [138] 

•  Properties 

Associative  Property  of  Addition,  [138],  [150] 
Commutative  Property  of  Addition,  [129] 

•  Set(s) 

members  of  a  set,  [1],  [2],  [11],  [21] 
empty  set,  [1],  [2],  [6],  [34] 

number  property  of  a  set,  [2],  [6],  [18],  [20],  [34],  [36],  [46], 
[50],  [56],  [60] 
finite  and  infinite  sets,  [1] 

ordering  sets,  [20],  [36],  [41],  [46],  [50],  [56],  [60],  [65] 
subsets,  or  parts,  of  a  set,  [2],  [19],  [39] 
joining  sets;  union  of,  [75],  [90],  [91],  [109],  [116],  [117], 
[119],  [129],  [138],  [150] 

separating  a  set;  removal,  [75],  [98],  [99],  [109],  [121], 
[124],  [134] 

partitioning  a  set,  [75],  [80],  [84],  [86],  [128],  [140],  [165], 
[189] 

equal  sets,  [2],  [9] 

equivalent  sets,  [2],  [6],  [9],  [10],  [11],  [12],  [13],  [14],  [36], 
[46],  [50],  [56],  [60],  [65] 


[ix] 


Summary  of  Other  Features 

We  already  have  discussed  some  aspects  of  our  provisions  for 
individual  differences  in  connection  with  the  section  entitled 
Providing  for  Individual  Differences  (page  [vi]).  Several  of  the 
aids  from  the  list  on  page  [215]  which  are  useful  in  grade  1  are 
worthy  of  special  mention  at  this  time : 

1 .  The  Modern  Mathematics  Kindergarten  kit,  with  accompanying 
Guide.  This  kit  consists  of  a  variety  of  flannel-board  items  and 
may  be  used  in  the  kindergarten  or  early  first  grade  as  the  basis 
for  an  activity-type  approach  to  the  introduction  of  ideas  asso¬ 
ciated  with  sets  and  numbers. 

2.  The  Introduction  to  Sets  and  Numbers  kit,  with  accompanying 
Guide.  This  kit  consists  of  a  variety  of  flannel-board  items  and 
may  be  used  in  the  first  grade  in  these  two  ways: 

a.  with  all  pupils,  to  supplement  and  enrich  the  development  of 
ideas  pertaining  to  sets  and  numbers  that  are  a  part  of  the  Mathe¬ 
matics  We  Need  sequential  program 

b.  with  more  capable  children,  to  extend  to  higher  levels  of  mathe¬ 
matical  language  and  symbolism  the  development  of  ideas  per¬ 
taining  to  sets  and  numbers 

3.  The  Operations  on  Sets  and  Numbers  kit,  with  accompanying 
Guide.  This  kit  consists  of  a  variety  of  flannel-board  items  and 
may  be  used  late  in  the  first  grade  in  these  two  ways: 

a.  with  all  pupils,  to  supplement  and  enrich  the  development  of 
ideas  pertaining  to  sets  and  numbers  and  the  operations  of 
addition  and  subtraction  that  are  a  part  of  the  Mathematics  We 
Need  sequential  program 

b.  with  more  capable  children,  to  extend  to  higher  levels  of 
mathematical  language  and  symbolism  the  development  of 
ideas  pertaining  to  sets  and  numbers  and  the  operations  of  addi¬ 
tion  and  subtraction 

4.  The  Modern  Number  Line  kit,  with  accompanying  Guide. 
This  kit  consists  of  flannel-board  items  that  may  be  used  late 
in  the  first  grade  in  these  two  ways: 

a.  with  all  pupils,  to  supplement  and  enrich  work  with  the 
number  line  in  connection  with  Mathematics  We  Need 

b.  with  more  capable  children,  to  extend  to  higher  levels  the  work 
with  the  number  line 

5.  The  Ginn  Arithme-Sticks.  As  can  be  seen  from  the  picture 
below,  the  Ginn  Arithme-Stick  features  a  track  bent  back  upon 
itself  in  such  a  way  that  the  twenty  snap-on  plastic  beads  with 
which  it  is  equipped  may  be  used  for  various  manipulative  ex¬ 
periences — sometimes  with  all  beads  evident  on  the  front  track; 
at  other  times  with  some  beads  slid  around  to  the  back  track  for 
storage  in  a  hidden  position. 


The  Ginn  Arithme-Sticks  are  packaged  five  to  a  box,  along  with  an 
accompanying  Guide.  Two  or  more  Arithme-Sticks  may  be 
joined  to  form  a  panel,  displayed  either  horizontally  or  vertically 
(see  upper  right  column). 

The  many  uses  of  this  unique  multi-purpose  instructional  aid 
embrace :  set  manipulations  (including  union,  partitioning, 

removal)  for  work  with  addition  and  subtraction  facts,  equivalent 
sets  and  arrays  for  pre-multiplication  and  pre-division  activities, 
decimal-base  (and  nondecimal-base)  place-value  work  on  nu¬ 
meration  systems — virtually  all  basic  mathematical  ideas  en¬ 
countered  in  the  Mathematics  We  Need  program  for  grades  1  and 
2  (and  many  of  the  ideas  encountered  in  later  grades). 

Users  of  Ginn  Arithme-Sticks  have  found  that  the  best  plan  is  to 
provide  each  pupil  with  one  of  the  Arithme-Sticks  for  his  in- 
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dividual  use  and  then,  on  occasion,  to  have  several  children 
work  together  and  combine  their  Arithme-Sticks  to  form  panels. 

A  small  picture  of  an  Arithme-Stick  appears  at  the  top  of 
each  page  of  Teaching  Mathematics  We  Need,  Book  One  for  which  it 
is  suggested  that  this  instructional  aid  can  be  used  to  advantage. 

6.  The  Number  Concept  Cards,  consisting  of  these  three  sets  of 
cards: 


a.  Picture  Number  Cards:  a  set  of  five 
cards  to  aid  in  associating  each  of  the 
numerals  7  through  10  with  a  set  of  the 
corresponding  number  of  objects  (pump¬ 
kins) 


b.  Pattern  Number  Cards:  a  set  of  ten 
cards  to  aid  in  associating  each  of  the 
numerals  7  through  10  with  a  set  of  the 
corresponding  number  of  large  dots,  ar¬ 
ranged  to  represent  sets  in  the  “standard 
patterns”  emphasized  in  the  Mathematics 
We  Need  program 


c.  Pattern  Cards  for  Number  Facts:  a  set 
of  twenty-five  cards  to  aid  in  associating 
related  addition  facts  and  subtraction 
facts  (sums  as  great  as  10)  with  large-dot 
patterned  representations 


7.  Related-Facts  Cards,  Addition-Sub¬ 
traction:  a  set  of  forty-five  cards,  each 
showing  on  one  side  an  addition  fact 
(sums  as  great  as  18)  and  on  the  opposite 
side  the  related  inverse  subtraction  fact. 
Two  plastic  slides  are  provided  so  that 
any  part  of  the  equation  may  be  covered 
by  a  “place  holder,”  such  as: 

5  +  3=  □  □  +3  =  8 

5  +  □  =  8  5  □  3  =  8 


3+4=7 

Front 

7-4  =  3 


Back 

5  +  3  □  8 


is  kit  consists  of  flannel-board  items  and  are  punched  to  fit  certain  of  the  holes  in  the  plastic  pegboard 

and  extending  the  work  that  is  listed  on  page  [215].  The  pupil  places  pegs  in  the  available  holes 

ited  in  the  grade-1  text.  and  answers  the  questions  printed  on  the  guide.  Notes  for  the 

.  Pegboard  Discovery  Guides  {Numbers  and  Numerals,  0-20).  This  Teacher  are  printed  on  the  back  of  each  guide. 

“ of  ,wenty  cardb°ard provides  a  wide  variety  °f  self- 
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Objectives  for  Grade  1 

The  objectives  for  the  grade-1  program  are  presented  in  two 
forms.  First,  we  have  listed  the  objectives  for  the  program  as  a 
whole.  Second,  we  have  listed  objectives  for  the  period  of  instruc¬ 
tion  preceding  the  work  in  the  text  and  for  each  of  the  other 
seven  periods  of  instruction. 

The  objectives  for  grade  1  are  listed  below.  These  include 
not  only  outcomes  to  be  realized  through  use  of  written  work  in 
the  pupil’s  book;  they  also  include  outcomes  to  be  realized 
through  oral  and  manipulative  experiences  as  well. 

The  objectives  for  each  of  the  eight  periods  of  instruction  ap¬ 
pear  on  pages  [1],  [6],  [41],  [75],  [109],  [138],  [163],  and  [187]. 
In  each  of  these  instances  the  stated  objectives  reflect  either  new 
learning  or  extension  of  previous  learning.  The  Background 
sections  of  the  subsequent  Teaching  Pages  give  fuller  considera¬ 
tion  and  discussion  of  these  objectives  at  those  places  where  such 
elaboration  is  most  relevant. 

The  instructional  program  also  provides  for  periodic  mainte¬ 
nance  or  reinforcement  of  past  learning,  although  this  may  not 
be  indicated  explicitly  among  the  stated  objectives  for  a  par¬ 
ticular  period.  You  should  look  upon  maintenance  and  rein¬ 
forcement  of  past  learning  as  a  desirable  and  necessary  objective 
of  each  instructional  period,  even  though  not  explicitly  stated. 

Understand  clearly  that  all  objectives — for  the  total  program 
and  for  each  period  of  instruction — are  suggested  guidelines',  they 
are  not  mandates.  You  must  be  your  own  judge  of  the  degree  to 
which  the  objectives  are  realistic  and  feasible  ones. 

1.  Ability  to  apply  the  term  set  to  a  finite  group  or  collection  of  real 
or  representative  objects — including  a  set  having  only  one  mem¬ 
ber  and  a  set  having  no  members  (the  empty  set) 

2.  Ability  to  identify  and  represent  sets  whose  members  are  indi¬ 
cated;  or  whose  descriptions  are  given;  also,  ability  to  list  the 
members  of  a  set  or  to  describe  that  set 

3.  Ability  to  distinguish  between  things  which  are  members  and 
things  which  are  not  members  of  specified  sets 

4.  Ability  to  recognize  and  to  show  a  set  having 

a.  as  many  members  as  another  set 

b.  more  members  than  another  set 

c.  fewer  members  than  another  set 

5.  ability  to  order  nonequivalent  sets 

6.  For  sets  having  as  many  as  ten  members  (including  the  empty  set), 
ability  to 

a.  identify  the  number  property  of  a  set  by 

( 1)  counting 

(2)  recognizing  standard-patterned  arrangements  of  set  mem¬ 
bers 

b.  show  a  set  having  a  specified  number  property 

c.  order  two  or  more  sets  on  the  basis  of  their  number  properties 

d.  identify  the  numeral  that  names  the  number  property  of  a  set 

e.  write  the  numerals  that  name  number  properties  of  sets 

f.  order  the  numbers,  and  corresponding  numerals,  associated 
with  sets 

7.  For  numbers  ten  through  one  hundred  and  their  corresponding 
numerals  7  0  through  7  00 

a.  ability  to  interpret  such  in  relation  to  sets  of  ten  and  additional 
ones 

b.  knowledge  of  their  serial  order,  including  ability  to 

(1)  recognize  and  show  the  greater  of  two  numbers  and  the 
greatest  of  three  or  more  numbers 

(2)  recognize  and  show  the  lesser  of  two  numbers  and  the 
least  of  three  or  more  numbers 


8.  Ability  to  distinguish  between  even  and  odd  counting  numbers, 
at  least  through  20 

9.  Knowledge  of  and  ability  to  show  serial  order  when  counting  by 

a.  2’s,  at  least  through  20 

b.  10's  through  100 

10.  Ability  to  recognize  and  show  ordinal  positions  at  least  through 
fifth,  and  preferably  through  thirty-first 

1 1.  Ability  to  identify  a  part  (a  proper  subset;  i.e.,  having  at  least  1 
member)  of  a  set,  and  to  list  the  members  of  a  part  of  a  set  or  to 
describe  a  part  of  a  set 

12.  For  sets  with  2  through  8  members,  ability  to 

a.  partition  a  set  into  a  pair  of  parts 

b.  identify  and  show  the  number  of  members  for 

( 1)  the  total  set 

(2)  each  of  the  two  parts 

13.  Ability  to  associate  the  addition  of  two  counting  numbers  with 

a.  the  union  of  two  disjoint  sets 

b.  appropriate  movement  on  the  number  line 

14.  Ability  to  associate  the  subtraction  of  one  counting  number  from 
another  with 

a.  partitioning  a  set  into  two  parts  and  removing  one  of  them 

b.  appropriate  movement  on  the  number  line 

15.  Understanding  of  the  Commutative  Property  of  Addition  within 
the  set  of  counting  numbers;  also,  understanding  that  subtraction 
is  not  commutative 

16.  Ability  to  interpret  the  addition  of  three  counting  numbers  in  rela¬ 
tion  to  the  union  of  three  disjoint  sets 

17.  Understanding  of  the  Associative  Property  of  Addition  within  the 
set  of  counting  numbers;  also,  understanding  that  subtraction  is 
not  associative 

18.  Ability  to  relate  specific  additions  and  subtractions  through  the 
idea  of  inverses  ("doing  and  undoing") 

19.  For  addition  facts  (A.  facts)  with  sums  as  great  as  8  and  for  cor¬ 
responding  subtraction  facts  (S.  facts),  in  relation  to  real  and 
pictured  representations  and  also  abstractly,  ability  to 

a.  identify  and  show  pairs  of  related  A.  facts  (based  on  the 
Commutative  Property  of  Addition) 

b.  identify  and  show  pairs  of  related  S.  facts  (based  on  set  parti¬ 
tions  into  pairs  of  parts) 

c.  ability  to  explore  relationships  within  a  set  of  A.  facts,  all  of 
which  have  the  same  sum,  and  to  explore  relationships  within 
the  related  set  of  S.  facts 

d.  ability  to  recall  and  show  answers  for  basic  A.  combinations 
and  for  basic  S.  combinations  [i.e.,  progress  toward  mastery 
of  basic  A.  facts  and  S.  facts] 

e.  ability  to  identify  and  show  any  one  of  three  numbers  that 
may  be  missing  from  an  A.  fact  or  a  S.  fact  given 

20.  For  sums  as  great  as  10,  understanding  of  generalizations  asso¬ 
ciated  with  adding  1  or  2  to  a  counting  number  and  with  sub¬ 
tracting  1  or  2  from  a  counting  number 

21.  Ability  to  apply  the  operations  of  addition  and  subtraction,  and 
to  use  A.  facts  and  S.  facts  in  connection  with  verbal  problem 
situations 

22.  Ability  to  identify  halves  and  one  half  of  a  single  thing 

23.  Ability  to  tell  and  show  time  (on  the  hour)  on  a  clockface 

24.  Knowledge  of  the  coins  cent,  nickel,  and  dime,  and  their  relative 
values 

25.  Exploration  of  familiar  measuring  instruments  and  situations  for 
which  their  use  is  appropriate 

26.  Exploration  of  geometric  paths,  including  special  simple  closed 
paths  such  as  a  circle,  triangle,  rectangle  and  square. 
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We  have  divided  the  first  half  year  of  systematic  instruction 
into  four  periods,  each  period  lasting  from  two  to  five  weeks. 
According  to  this  plan,  Book  One  is  not  introduced  until  the  second 
of  the  four  periods.  For  the  second  period  through  the  fourth, 
Book  One,  First  Half,  provides  the  basis  for  your  teaching. 

We  recommend  that  you  postpone  use  of  Book  One  to  the  second 
period  of  instruction  regardless  of  when  you  start  this  program. 

If  you  begin  the  program  in  the  kindergarten  or  in  the  first  half 
of  grade  1 ,  there  will  be  much  to  do  to  get  your  class  organized 

Discussion  of  the  First 

Objectives  for  the  First  Period  of  Systematic 
Instruction  (The  Readiness  Period)* 

1.  Ability  to  apply  the  term  set  to  a  finite  group  or  collection  of  real 
or  representative  objects — including  a  set  with  only  one  member 

2.  Ability  to  identify  sets  whose  members  are  indicated  or  whose 
descriptions  are  given 

3.  Ability  to  list  the  members  of  a  set  or  to  describe  that  set 

4.  Ability  to  distinguish  between  things  which  are  members  and 
things  which  are  not  members  of  specified  sets 

5.  Ability  to  identify  a  part  of  a  set  (a  proper  subset;  i.e.,  having  at 
least  1  member  but  not  all  the  members)  and  to  list  the  members 
of  a  part  of  a  set  or  to  describe  a  part  of  a  set 

6.  Ability  to  distinguish  between  sets  which  are  equivalent  and  sets 
which  are  not  equivalent  and  to  show  equivalent  sets 

7.  Among  nonequivalent  sets,  ability  to  identify  the  set  having  more 
or  most  members  (or  the  set  having  fewer  or  fewest  members)  and 
ability  to  order  such  sets 

8.  Ability  to  associate  the  counting  numbers  at  least  through  five 
(i.e.,  one,  two,  three,  four,  five )  with  appropriate  sets  and  to  order 
these  numbers 

9.  Optionally,  ability  to  associate  the  numbers  six,  seven,  eight,  nine, 
and  ten  (and  possibly  eleven  and  twelve)  with  appropriate  sets  and 
to  order  these  numbers  along  with  the  numbers  one  through  five 

An  overview  of  certain  basic  mathematical  ideas  undergirding 
the  objectives  follows.  Then  you  will  find  suggestions  for  inven¬ 
torying  orally  certain  of  these  objectives  and  for  realizing  all  of 
the  objectives  through  oral  and  manipulative  activities  and  expe¬ 
riences.  You  may  find  it  helpful  to  have  available  the  Modern 
Mathematics  Kindergarten  Kit**  with  its  accompanying  Guide. 

*The  objectives  of  this  teaching  period  are  achieved  through  oral  develop¬ 
mental  experiences  with  manipulative  materials. 

**See  5,  page  [215]. 


and  to  get  your  pupils  ready  to  do  what  is  required  in  the  first 
Book  One  lessons.  In  this  case,  you  may  well  lengthen  the  Readi¬ 
ness  period  to  four  or  five  weeks.  If  you  begin  the  program  in 
the  second  half  of  grade  1  or  in  grade  2,  you  can  shorten  the 
Readiness  Period  to  two  weeks  or  so. 

This  Teachers'  Edition  is  written  on  the  assumption  that  you 
will  begin  to  use  Book  One  before  the  second  half  of  grade  1.  If 
you  defer  its  introduction  until  later,  you  can  readily  adapt  our 
suggestions  for  teaching  as  you  see  fit. 

Period  of  Instruction 

Mathematical  Background  for  the  First  Period 
of  Systematic  Instruction 

1 .  We  may  think  of  a  set  simply  as  a  group  or  collection  of  ob¬ 
jects  which  are  called  its  elements  or  members.  These  objects  may 
be  things  from  the  physical  world  such  as  blocks  or  dogs  or  toys 
or  children,  and  so  on;  or  the  objects  may  be  abstractions  such 
as  numbers  or  geometric  figures  or  words  such  as  beauty,  honor, 
courage,  and  so  on.  The  members  of  a  set  may  or  may  not  be 
“alike” — i.e.,  of  the  same  kind.  It  is  not  impossible,  for  example, 
to  have  a  set  whose  members  are:  the  number  six,  a  bushel 
basket,  the  color  red,  and  a  turtle. 

In  our  work,  however,  we  shall  be  concerned  primarily  with 
sets  of  objects  from  the  physical  world.  Also,  we  shall  be  dealing 
with  sets  that  are  well  defined — i.e.,  sets  such  that  we  can  deter¬ 
mine  readily  whether  a  particular  object  is  a  member  or  is  not 
a  member  of  any  set  in  question. 

Sets  may  be  finite  or  infinite.  We  consider  a  set  to  be  finite  if 
its  number  property  can  be  described  or  characterized  by  one  of 
the  whole  numbers:  0,  1,  2,  3,  4,  •  •  •  ,  and  so  on.  We  consider  to 
be  infinite  a  set  whose  number  property  cannot  be  described  or 
characterized  by  a  whole  number.  For  instance:  the  set  whose 
members  are  Tom,  Sue,  and  Joe  is  a  finite  set;  its  number  property 
can  be  described  or  characterized  by  the  whole  number  3.  How¬ 
ever,  the  set  of  odd  numbers  (1,  3,  5,  7,  •  •  •)  is  an  infinite  set;  its 
number  property  cannot  be  described  by  a  whole  number. 

A  set  may  have  a  single  member;  e.g.,  the  set  of  persons  now 
holding  the  office  of  President  of  the  United  States  of  America. 
Also,  there  is  the  idea  of  the  set  with  no  members:  the  empty  set, 
or  the  null  set.  Frequently,  quite  different  set  descriptions  are 
in  reality  descriptions  of  this  empty  set:  e.g.,  the  set  of  boys  in 
our  school  who  are  more  than  100  years  old  and  the  set  of  counting 
numbers  greater  than  7  and  less  than  8.  Each  of  these  descrip¬ 
tions  is  a  description  of  the  empty  set,  or  the  null  set. 
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2.  We  may  indicate  a  set  by  listing  or  naming  its  members 
within  braces  or  “curly  brackets”;  for  instance:  {Joe,  Ann, 
Tom}.  The  order  of  listing  the  members  does  not  change  the 
set,  so  that  the  set  { [oe,  Ann,  Tom}  is  the  same  set  as  the  set  (Tom, 
Ann,  Joe} .  We  consider  such  sets  to  be  identical  or  equal. 

In  accord  with  the  “curly  brackets”  notation,  we  may  indicate 
the  empty  set  in  this  way:  {  }.  We  also  may  use  the  special 
symbol,  (j)  (the  letter  phi  of  the  Greek  alphabet),  to  indicate  the 
empty  set.  At  the  present  level  of  instruction,  however,  we  do 
not  use  these  specialized  ways  of  indicating  non-empty  sets  or 
the  empty  set. 

If  every  member  of  one  set  is  also  a  member  of  a  second  set, 
we  may  refer  to  the  first  set  as  a  subset  of  the  second  set.  Subsets 
of  the  set  {Tom,  Ann,  Joe}  are: 

{Tom,  Ann}  {Tom}  {Tom,  Joe}  {Ann}  {Ann,  Joe}  {Joe} 

For  our  purposes  we  frequently  refer  to  such  subsets  as  parts  of 
the  given  set.  Mathematically,  two  other  things  are  considered  to 
be  subsets  of  the  set  {Tom,  Ann,  Joe}  : 

{Tom,  Ann,  Joe} ;  i.e.,  a  set  is  a  subset  of  itself. 

{  }  ;  i.e.,  the  empty  set  is  treated  as  a  subset  of  every  set. 

However,  in  this  program,  when  referring  to  a  part  of  a  set,  we 
do  not  include  these  last  two  subsets. 

3.  It  is  important  for  us  to  distinguish  between  equal  sets  and 
equivalent  sets.  These  are  not  synonymous  ideas;  equal  and  equiva¬ 
lent  are  not  to  be  used  interchangeably. 

We  already  have  indicated  that  equal  sets  are  sets  which  are 
the  same ,  or  identical.  Two  sets  are  equal  if,  and  only  if,  they  have 
exactly  the  same  members. 

Two  sets  are  equivalent  if  their  members  can  be  placed  in  a 


one-to-one  correspondence. 

For  instance: 

Set  A: 

□. 

■&.  Q, 

Set  B: 

a. 

A,  30, 

Set  A  and  Set  B  are  equivalent  sets.  Each  member  of  Set  A  can 
be  paired  with  exactly  one  member  of  Set  B,  and  each  member  of 
Set  B  can  be  paired  with  exactly  one  member  of  Set  A.  (Observe 
that  two  sets  which  are  equal  are  necessarily  equivalent,  but 
that  two  sets  which  are  equivalent  are  not  necessarily  equal.) 

If  two  sets  are  not  equivalent,  then  one  of  the  sets  has  more 
members  than  the  other;  also,  one  of  the  sets  has  fewer  members 
than  the  other.  For  instance: 


The  process  of  counting  is,  essentially,  a  process  of  finding  a 
model  set  that  is  equivalent  to  a  given  set.  For  purposes  of  count¬ 
ing,  we  use  the  following  as  model  sets:  {1},  {1,  2},  {1,  2,  3}, 
{1,  2,  3,  4},  {1,  2,  3,  4,  5},  •  •  •,  and  so  on,  indefinitely. 

When  we,  in  effect,  count  the  members  of  Set  E  and  determine 
its  number  property,  we  establish  an  equivalence  between  Set  E 
and  the  appropriate  model  set  for  purposes  of  counting: 

SetE:  □,  A,  P,  • 


By  listing  the  members  of  a  model  set  in  a  specified  order,  we  may 
use  the  last  member  of  the  model  set  to  designate  the  number 
property  of  the  set  being  counted. 

Oral  Inventory 

We  suggest  that  certain  abilities  associated  with  the  first 
period  of  systematic  instruction  be  inventoried  at  the  outset  of 
the  year.  The  following  abilities  have  been  selected  for  this 
purpose: 

1.  Ability  to  determine  whether  two  sets  are  equivalent 

2.  Ability  to  show  a  set  that  is  equivalent  to  a  given  set 

3.  Ability  to  determine  which  one  of  two  sets  has  more  members 
than  the  other 

4.  Ability  to  determine  which  one  of  two  sets  has  fewer  members 
than  the  other 

5.  Ability  to  identify  the  number  of  members  of  a  set  having 

a.  5  or  fewer  members 

b.  more  than  5  members  but  not  more  than  10  members 

6.  Ability  to  show  a  set  having  a  specified  number  of  members 

a.  5  or  fewer  members 

b.  more  than  5  members  but  not  more  than  10  members 

You  may  be  assisted  in  summarizing  and  interpreting  the 
results  from  this  inventory  if  you  use  an  Inventory  Record  such 
as  the  one  suggested  below. 

List  pupils’  names  down  the  left-hand  column  of  the  Inventory 
Record  sheet.  Across  the  top,  label  the  columns  1,  2,  3,  4,  5a,  5b, 
6a,  and  6b  to  identify  the  number  abilities  just  summarized 
above.  As  you  work  with  each  child  on  the  Inventory,  evaluate 
and  record  the  gross  extent  to  which  each  number  ability  has 
been  developed  to  date.  The  following  code  and  criteria  are 
suggested: 


Set  C:  V,  A,  3, 


Set  D: 


oC 


OK  indicates  satisfactory  development;  little  or  no  difficulty 
with  the  items  involved. 

?  indicates  uncertain  or  questionable  development;  diffi¬ 
culty  with  some  of  the  items  involved. 

U  indicates  unsatisfactory  development;  definite  difficulty 
with  most  or  all  of  the  items  involved. 


Set  C  and  Set  D  are  not  equivalent  sets.  Set  C  has  more  members 
than  Set  D,  and  Set  D  has  fewer  members  than  Set  C. 

4.  Two  or  more  sets  which  are  equivalent  have  at  least  one 
common  property,  their  number  property.  Two  or  more  sets  which 
are  equivalent  have  the  same  number  of  members.  For  instance, 
each  set  equivalent  to  Set  E  below  has  the  property  of  “fourness.” 
We  may  associate  the  number  four  with  Set  E  and  with  every  set 
that  is  equivalent  to  Set  E. 

□,  A,  R  • 
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Set  E: 


The  completed  Record  will  enable  you  to  assess  more  easily 
certain  strengths  and  weaknesses  of  the  children  as  you  begin  the 
work  of  the  First  Period  of  Systematic  Instruction.  This  informa¬ 
tion  can  guide  you  in  planning  the  activities  for  this  period  on  a 
differentiated  basis. 

Materials  Needed  for  Oral  Inventory 

Two  sheets  of  white  or  manila  paper,  85"  X  11"  or  9"  X  12" 

At  least  14  small  blocks  or  cubes,  each  approximately  on 
an  edge 

Procedure 

The  procedure  outlined  below  should  be  followed  with  each 
child  individually  as  you  and  the  child  work  together  at  a  table 
of  appropriate  size  and  height. 

*1.  Display  two  sheets  of  Child 

paper  as  shown  at  the  right.  -  - 

a.  Randomly,  put  4  blocks 
on  each  sheet.  Ask  the  child: 

Are  there  just  as  many  blocks 
on  this  sheet  (pointing  to  the 
sheet  on  your  right)  as  there 

are  blocks  on  that  sheet  _  _ 

(pointing  to  the  sheet  on  your  Teacher 

left)?  Then  remove  all  blocks. 

b.  Repeat,  this  time  using 

6  blocks  on  the  sheet  on  your  right  and  8  blocks  on  the  sheet  on 
your  left. 

*2.  Display  two  sheets  of  paper  as  before. 

a.  Randomly,  put  5  blocks  on  the  sheet  on  your  right. 
Pointing  to  the  sheet  on  your  left,  say  to  the  pupil:  On  this 
sheet,  you  put  just  as  many  blocks  as  there  are  on  that  sheet 
(pointing  to  the  sheet  on  your  right  having  5  blocks).  Then 
remove  all  blocks. 

b.  Repeat,  this  time  using  9  blocks  on  the  sheet  on  your  right. 

*3.  Display  two  sheets  of  paper  as  before. 

a.  Randomly,  put  3  blocks  on  the  sheet  on  your  right  and 
put  8  blocks  on  the  sheet  on  your  left.  Ask  the  pupil :  On  which 
sheet  are  there  more  blocks?  If  necessary,  say:  Point  to  the 
sheet  with  more  blocks.  Then  remove  all  blocks. 

b.  Repeat,  this  time  using  6  blocks  on  the  sheet  on  your  right 
and  5  blocks  on  the  sheet  on  your  left. 

*4.  Display  two  sheets  of  paper  as  before. 

a.  Randomly,  put  5  blocks  on  the  sheet  on  your  right  and 
put  9  blocks  on  the  sheet  on  your  left.  Ask  the  pupil :  On  which 
sheet  are  there  fewer  blocks?  If  necessary,  say:  Point  to  the 
sheet  with  fewer  blocks.  Then  remove  all  blocks. 

b.  Repeat,  this  time  using  7  blocks  on  the  sheet  on  your  right 
and  6  blocks  on  the  sheet  on  your  left. 

5.  Now  display  just  one  sheet  of  paper. 

a.  Put  2  blocks  on  the  sheet  of  paper.  Ask  the  pupil:  How 

many  blocks  are  there  on  this  sheet  of  paper?  Then  remove 
all  blocks. 

b.  Repeat  with  4  blocks,  randomly  placed  on  the  sheet. 

c.  Repeat  with  7  blocks,  randomly  placed  on  the  sheet. 

d.  Repeat  with  9  blocks,  randomly  placed  on  the  sheet. 

6.  Again  display  just  one  sheet  of  paper. 

a.  Say  to  the  pupil:  Put  3  blocks  on  this  sheet  of  paper. 
Then  remove  all  blocks. 

b.  Repeat,  asking  for  5  blocks. 

*A  child  may  or  may  not  use  counting  when  being  tested  on  this  starred 
item.  You  may  wish  to  note  and  record  whether  he  appears  to  count  or 
whether  he  appears  to  use  some  other  approach  such  as  matching. 


c.  Repeat,  asking  for  8  blocks. 

d.  Repeat,  asking  for  10  blocks. 

Observe  the  following  as  you  record  your  evaluations  for  each 
child  on  the  Inventory  Record  sheet: 

Ability  1  is  evaluated  on  the  basis  of  items  1  a  and  \b  of  your 
inventory 

Ability  2  is  evaluated  on  the  basis  of  items  2 a  and  2b  of  your 
inventory 

Ability  3  is  evaluated  on  the  basis  of  items  3 a  and  3 b  of  your 
inventory 

Ability  4  is  evaluated  on  the  basis  of  items  4 a  and  4 b  of  your 
inventory 

Ability  5 a  is  evaluated  on  the  basis  of  items  5 a  and  5b  of  your 
inventory 

Ability  5b  is  evaluated  on  the  basis  of  items  5c  and  5 d  of  your 
inventory 

Ability  6 a  is  evaluated  on  the  basis  of  items  6a  and  6b  of  your 
inventory 

Ability  6b  is  evaluated  on  the  basis  of  items  6c  and  6 d  on  your 
inventory 

Thus,  each  ability  is  to  be  evaluated  on  the  basis  of  two  in¬ 
ventory  items.  Therefore,  for  each  ability: 

Record  “OK”  if  both  items  are  responded  to  correctly. 

Record  “?”  if  one  of  the  two  items  is  responded  to  correctly. 

Record  “U”  if  neither  item  is  responded  to  correctly. 

Also  record  any  supplementary  notes  that  may  seem  helpful  to 
keep  in  mind,  such  as  the  use  or  nonuse  of  counting  with  items  1  a 
through  4b  (abilities  1-4). 

Oral  Activities  for  the  Readiness  Period 

Oral  Activities  for  Achieving  Objectives  1-4.  These  four 
objectives  (page  [1])  are  so  closely  interrelated  that  it  is  preferable 
to  discuss  them  together  rather  than  separately.  Two  kinds  of 
activities  and  experiences  may  be  used  in  attempting  to  achieve 
these  objectives:  (a)  those  that  arise  naturally  and  incidentally 
in  connection  with  the  classroom  environment  and  ( b )  those 
which  are  specifically  designed  to  relate  to  the  stated  objectives. 

Children  may  be  led  to  apply  the  term  set  to  a  group  or  col¬ 
lection  of  real  or  representative  objects  in  very  natural  ways. 
For  instance,  when  speaking  about  the  children  in  a  particular 
reading  group,  you  may  refer  to  them  as  “the  set  of  children  in 
Billy’s  reading  group.”  You  may  further  indicate  that  Billy  is  a 
member  of  this  set,  that  Sue  is  a  member  of  this  set,  and  so  on.  Each 
child  who  belongs  to  Billy’s  reading  group  may  be  identified  as  a 
member  of  that  set.  On  occasion  you  also  will  wish  to  emphasize 
that  certain  other  children  are  not  members  of  the  set  of  children 
in  Billy’s  reading  group. 

Take  advantage  of  the  many  opportunities  that  arise  in  the 
classroom  situation  to  refer  to  various  groups  or  collections  as 
sets.  This  does  not  mean,  however,  that  you  should  no  longer 
use  the  word  group.  Rather,  the  intent  is  to  bring  frequently  to 
the  foreground  the  word  set  as  it  may  be  used  with  various  groups 
or  collections. 

Be  sure  to  use  some  sets  in  which  the  members  have  no  ap¬ 
parent  likeness  or  similarity — other  than  the  fact  that  they 
belong  to  the  same  set.  For  instance,  you  may  wish  to  display  on 
a  desk  or  table  the  following  things:  a  pencil,  a  carton  of  milk, 
and  a  ball.  Collectively  these  things  constitute  a  set:  the  set  of 
things  on  a  particular  desk  or  table. 

Provide  opportunities  for  children  to  identify  sets  whose  mem¬ 
bers  you  may  indicate  or  whose  descriptions  you  may  give.  For 
instance,  if  children  are  seated  around  several  different  tables  or 
work  centers,  you  may  ask  them  to  identify  the  set  whose  members 
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are  Joe,  Sue,  Tom,  and  Jane;  or  you  may  ask  them  to  identify 
the  set  of  children  at  the  science  table. 

Also  provide  opportunities  for  children  to  list  the  members  of 
a  particular  set  or  to  describe  that  set.  For  instance:  children  may 
refer  to  a  particular  set  as  the  set  whose  members  are  Bill,  Alice, 
Tony,  and  Jean;  or  they  may  refer  to  the  set  of  children  in  the 
reading  corner. 

As  children  identify,  show,  and  describe  sets,  you  will  need 
to  help  them  sense  the  difference  between  something  as  ambigu¬ 
ous  as  “a  set  of  blocks”  and  something  more  precisely  expressed 
as  “the  set  of  blocks  on  Tommy’s  desk.”  Children  cannot  be 
expected  to  be  immediately  unambiguous  and  precise  in  their 
descriptions  of  sets,  but  they  can  be  helped  to  move  in  this  de¬ 
sirable  direction. 

The  set  with  just  one  member  may  or  may  not  possess  prob¬ 
lems  for  some  children.  Attempt  to  bring  in  this  set  incidentally 
and  without  fanfare.  For  instance,  you  may  at  some  point  refer 
to  the  set  of  teachers  in  the  classroom  (assuming  that  there  is 
just  one)  as  an  illustration  of  a  set  with  just  one  member.  Usually 
children  are  not  particularly  reluctant  to  accept  as  sets  those 
which  may  have  a  single  member. 

In  essence,  capitalize  upon  sets  that  arise  in  the  classroom 
and  those  that  you  may  deliberately  contrive  in  order  to  give 
children  experience  with  using  the  word  set,  with  identifying, 
showing,  and  describing  sets,  including  instances  in  which  mem¬ 
bers  of  sets  are  identified  as  such  and  other  things  are  indicated 
as  not  being  members  of  particular  sets. 

You  also  will  find  numerous  helpful  suggestions  in  the  section 
on  “Getting  Acquainted  with  Sets”  in  the  Guide  for  the  Modern 
Mathematics  Kindergarten  Kit,*  pages  4-6,  items  1  through  6. 

Oral  Activities  for  Achieving  Objective  5.  Here  we  are 
concerned  with  the  ability  to  work  with  a  part  of  a  set  of  things; 
i.e.,  with  a  proper  subset  of  a  set  (a  subset  having  at  least  1  member 
but  not  all  the  members). 

The  idea  of  a  part  of  a  set  of  things  can  be  introduced  very 
informally.  Suppose,  for  instance,  that  you  had  displayed  a  set 
of  small  blocks  (cubes) — some  green,  some  red,  some  yellow, 
some  blue,  and  so  on — and  that  these  have  been  identified  as  a 
particular  set  of  blocks,  such  as  “The  set  of  blocks  on  Tom’s 
desk.”  Attention  might  be  directed  to  the  red  blocks  in  particular, 
grouping  them  together  if  necessary.  You  might  ask,  Is  each  red 
block  a  member  of  the  set  of  blocks  on  Tom’s  desk?  (Yes) 
Are  the  red  blocks  a  part  of  the  set  of  blocks  on  Tom’s  desk? 
(Yes)  Is  the  set  of  red  blocks  a  part  of  the  set  of  blocks  on 
Tom’s  desk?  (Yes) 

There  are  many  opportunities  within  the  normal  classroom 
environment  to  call  attention  to  parts  of  sets.  Sets  of  books,  toys, 
children,  and  the  like,  all  afford  opportunity  to  identify  parts  of 
sets,  to  list  the  members  of  parts  of  sets,  and  to  describe  parts  of 
sets.  As  you  utilize  these  opportunities,  be  sure  to  take  cog¬ 
nizance  of  things  such  as  these: 

a.  A  part  of  a  set  may  have  just  one  member.  For  example, 
within  a  set  of  colored  blocks  there  may  be  just  one  yellow  block. 
This  one  yellow  block  is  a  part  of  the  set  of  blocks;  i.e.,  the  subset 
of  yellow  blocks  is  a  part  of  the  whole  set  of  blocks. 

b.  Sets  often  have  two  or  more  disjoint  parts — i.e.,  parts  that 
have  no  members  in  common.  For  instance,  a  set  of  blocks  may 
consist  of  one  or  more  red  blocks,  yellow  blocks,  and  green  blocks. 
The  red  blocks  are  a  part  of  the  set  of  blocks,  the  green  blocks  are 
a  part  of  the  set  of  blocks,  the  yellow  blocks  are  a  part  of  the  set 
blocks — and  no  one  block  is  a  member  of  more  than  one  of  these 
three  parts  of  the  set. 

c.  Sets  often  have  two  or  more  parts  that  are  not  disjoint. 
For  instance,  consider  a  set  of  5  children — 2  boys  and  3  girls, 

*See  5,  page  [215]. 
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with  1  of  the  boys  and  2  of  the  girls  seated  at  a  table  and  the 
other  boy  and  girl  standing  at  that  table.  We  may  speak  of 

(1)  the  set  of  children  at  the  table  as  part  of  the  set 

(2)  the  boys  as  part  of  the  set 

(3)  the  girls  as  part  of  the  set 

(4)  the  children  who  are  seated  as  part  of  the  set 

(5)  the  children  who  are  standing  as  part  of  the  set 
Obviously,  these  parts  are  not  disjoint.  Some  members  of  the 
set  are  members  of  more  than  one  of  the  parts. 

Be  sure  to  include  counterexamples  to  illustrate  that  some 
sets  are  not  parts  of  other  sets.  For  instance,  consider  each  of 
these  situations: 

a.  A  particular  set  of  red  blocks  is  not  a  part  of  a  particular 
set  of  green  blocks.  There  is  not  even  one  red  block  that  is  a 
member  of  the  set  of  green  blocks. 

b.  Bill’s  reading  group  may  consist  of  Bill,  Joe,  Sue,  and  Mary. 
Sue’s  arithmetic  group  may  consist  of  Sue,  Joe,  and  Tom. 
Sue’s  arithmetic  group  is  not  a  part  of  Bill’s  reading  group.  Al¬ 
though  some  members  of  Sue’s  arithmetic  group  are  members  of 
Bill’s  reading  group,  not  every  member  of  Sue’s  arithmetic  group 
is  a  member  of  Bill’s  reading  group. 

You  also  may  ask  children  to  form  a  set  that  will  have  a 
specified  part.  For  instance,  place  several  counters  on  each 
child’s  desk  and  ask  him  to  use  any  other  things  he  wishes,  to 
show  a  set  that  will  have  these  counters  as  a  part  of  the  set  he 
forms. 

Oral  Activities  for  Achieving  Objectives  6  and  7.  Here 
our  first  concern  is  to  develop  the  idea  of  sets  that  are  equivalent — 
two  sets  such  that  each  set  has  exactly  as  many  members  as  does 
the  other  set.  This  is  approached  on  the  basis  of  one-to-one  corre¬ 
spondence  and  does  not  involve  nor  necessitate  the  ability  to  count. 
Rather,  this  is  one  of  the  foundations  upon  which  counting  ability 
is  built. 

The  idea  of  one-to-one  correspondence  and  equivalent  sets 
may  be  introduced  effectively  through  a  situation  that  arises 
naturally  and  routinely  regarding  children  and  chairs.  Suppose, 
for  instance,  that  five  or  six  children  are  at  the  front  of  the  room 
and  that  the  same  number  of  chairs  are  there  also.  Have  each 
of  the  two  sets  identified — the  set  of  children  and  the  set  of 
chairs.  After  the  children  are  seated,  ask  questions  such  as  these: 
Is  there  a  chair  for  each  child?  (Yes)  Is  there  a  child  for  each 
chair?  (Yes)  Are  there  just  as  many  children  as  there  are 
chairs?  (Yes)  Are  there  just  as  many  chairs  as  there  are 
children?  (Yes) 

Use  materials  other  than  children  and  chairs,  and  have 
pupils  verify  that  two  sets  which  you  display  are  equivalent. 
Ask  questions  similar  to  those  asked  about  the  children  and  the 
chairs. 

Display  just  one  set  and  have  children  show  a  set  that  matches 
it — i.e.,  that  has  just  as  many  members  as  does  your  set. 

You  may  wish  to  approach  nonequivalent  sets  by  returning 
to  the  children-and-chairs  situation.  Consider  each  of  these  two 
instances : 

a.  There  are  3  or  4  chairs  at  the  front  of  the  room,  and  there 
also  are  5  or  6  children  there.  Again  have  each  set  identified — 
the  set  of  children  and  the  set  of  chairs.  Have  the  children  sit  on 
the  chairs  on  a  one-to-one  basis  insofar  as  this  is  possible.  Ask 
questions  such  as  these:  Is  there  a  child  for  each  chair?  (No) 
Is  there  a  chair  for  each  child?  (No)  Do  the  chairs  and  chil¬ 
dren  match?  (No)  Which  set  has  more  members?  (The  set  of 
children)  Which  set  has  fewer  members?  (The  set  of  chairs) 

b.  This  time  have  more  chairs  than  children  (i.e.,  fewer 
children  than  chairs),  and  proceed  with  similar  questions. 

Then  use  materials  other  than  children  and  chairs,  and  have 
pupils  indicate  whether  two  sets  are  or  are  not  equivalent — i.e., 


whether  the  members  do  or  do  not  match  on  a  one-to-one  basis. 
When  the  two  sets  are  not  equivalent,  have  the  children  indicate 
which  set  has  more  members  and  which  set  has  fewer  members. 

Display  three  sets  such  as  a  set  of  3  books,  a  set  of  6  books, 
and  a  set  of  4  books  (but  do  not  identify  the  number  of  members 
of  each  set).  Have  children  select  the  set  with  fewest  members 
and  the  set  with  most  members.  Then  have  them  order  these 
sets  from  left  to  right,  beginning  with  the  set  having  fewest 
members  and  ending  with  the  set  having  most  members. 

Provide  additional  ordering  experiences,  working  toward  the 
ability  to  order  sets  with  1,  2,  3,  4,  and  5  members  (optionally 
through  10  members)  without  giving  any  attention  to  the  number 
of  members  of  the  sets. 

Supplement  and  extend  this  work  with  equivalent  and  non¬ 
equivalent  sets  by  using  selected  suggestions  from  the  Guide  for 
Modern  Mathematics  Kindergarten  Kit:*  pages  7  and  8,  sections 
Id,  le,  If,  lg,  lh,  li,  and  7j.  Note  particularly  the  transitive  prop¬ 
erty  of  set  equivalence  developed  in-  connection  with  If. 

Oral  Activities  for  Achieving  Objective  8.  Here  we  are 
concerned  with  the  ability  to  associate  the  numbers  one,  two,  three, 
four,  and  five  with  appropriate  sets  of  objects.  Major  emphasis  is 
upon  counting.  A  secondary  emphasis  is  upon  associating  numbers 
with  sets  on  the  basis  of  recognized  patterned  arrangements  of 
objects. 

Children  learn  to  count  sets  of  objects  by  enumerating  sets  of 
objects — not  by  simply  saying  number  names  in  sequence. 

As  children  learn  to  count  sets  of  objects,  they  encounter  two 
related  but  different  ideas: 

a.  Counting  involves  associating  a  sequence  of  number  names 
with  the  members  of  a  set  of  objects  on  a  one-to-one  basis.  For 
instance: 


★ 

★ 

★ 

★ 

★ 

X 

X 

X 

1 

one 

two 

three 

four 

five 

Notice  that  at  this  level  each  number  name  is  associated  only 
with  a  single  object.  In  a  sense,  each  number  simply  names  a 
particular  object  in  the  set.  A  child  may  not  sense  that  each 
number  word  conveys  a  higher  level  of  interpretation. 


Here,  rather  than  always  associating  a  number  with  a  single 
object,  we  are  leading  to  associating  a  number  with  a  set  of  objects 
such  as: 

one  two  three  four  five 

★  ★  ★  ★  ★ 

★  ★  ★  ★ 

★  ★  ★ 

★  ★ 

★ 


This  latter  level  of  ability  may  be  facilitated  by  having  children 
actually  move  and  regroup  objects  as  they  count,  so  that  each 
name  is  associated  with  a  set  rather  than  with  a  single  object. 
Eventually  the  child  will  be  able  to  count  the  objects  singly  and 
at  the  same  time  associate  the  particular  number  name  used  at 
any  time  with  the  set  of  objects  collectively,  up  to  and  including 
the  object  last  counted. 

Children  also  need  to  understand  that,  although  the  objects 
of  the  set  may  be  counted  in  any  order,  the  sequence  of  number 
names  must  always  follow  the  accepted  order  of  one,  two,  three, 
and  so  on. 

Take  advantage  of  all  possible  classroom  situations  in  which 
children  may  count  to  advantage. 

Work  with  counting,  and  with  associating  number  with  set 
arrangements,  may  be  supplemented  by  using  selected  suggestions 
from  the  following  sources: 

a.  Guide  for  Modern  Mathematics  Kindergarten  Kit*:  “Getting 
Acquainted  with  Numbers,”  pages  8-11 

b.  Guide  for  Introduction  to  Sets  and  Numbers*:  “Ordering  Sets 
to  Find  Their  Numbers,”  pages  12-14 

c.  Pegboard  Discovery  Guides* 

Oral  Activities  for  Achieving  Objective  9.  Optionally, 
you  may  wish  to  extend  work  with  counting  numbers  beyond 
five,  to  include  six,  seven,  eight,  nine,  and  ten. 


*See  5,  page  [215]. 


*See  4,  5,  9R,  and  9S,  page  [215], 
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Discussion  of  the  Second  Period  of  Instruction 

(1st  period  in  which  write-in  text  used) 


Objectives  for  the  Second  Period 
of  Systematic  Instruction 

*1.  Ability  to  recognize  and  to  show  through  written  experiences 

a.  a  set  having  as  many  members  as  another  set 

b.  a  set  having  more  members  than  another  set 

c.  a  set  having  fewer  members  than  another  set 

2.  For  sets  having  no  more  than  six  members  (including  the  empty 

set),  ability  to 

*a.  identify  the  number  property  of  a  set  by 

( 1)  counting 

(2)  recognizing  standard-patterned  arrangements  of  set 
members 

*b.  show  a  set  having  a  specified  number  property 

c.  order  two  or  more  sets  on  the  basis  of  their  number  properties 

d.  identify  the  numeral  that  names  the  number  property  of  a 
set  (0,  1,  2,  3,  4,  5,  or  6) 

*3.  Ability  to  use  understanding^  words  for  comparison  of  sizes  of 

objects  and  of  sets 

4.  Ability  to  order  the  whole  numbers  zero  through  six  and  their 

corresponding  numerals  0  through  6 

5.  Ability  to  write  the  numerals  0,  1,  2,  and  3. 

6.  Knowledge  of  the  coins  cent  and  nickel,  and  their  relative  values 

Mathematical  Background  for  the  Second  Period 
of  Systematic  Instruction 

1.  The  second  period  of  systematic  instruction  introduces  one 
very  important  idea  associated  with  sets  that  was  not  considered 
during  the  first  period  of  systematic  instruction.  This  is  the  idea 
of  the  empty  set  (or  the  null  set ) — i.e.,  the  set  with  not  any  members. 

In  reality  there  is  just  one  empty  set,  although  the  descriptions 
of  this  set  may  take  a  wide  variety  of  forms.  For  instance: 

a.  the  set  of  live  elephants  in  our  classroom. 

b.  the  set  of  children  in  our  classroom  who  are  more  than  100 
years  old. 

c.  the  set  of  counting  numbers  greater  than  4  but  less  than  5. 

The  preceding  things  simply  illustrate  three  different  descrip¬ 
tions  of  precisely  the  same  set  rather  than  descriptions  of  three 
different  sets.  All  three  sets  have  precisely  the  same  members — 
not  any  members !  Therefore,  the  three  sets  are  not  really  differ¬ 
ent,  but  are  the  same.  It  is  only  the  set  descriptions  that  are 
different.  The  set  members  are  not. 

Just  as  there  are  numbers  that  we  associate  with  sets  that  are 
not  empty,  so  there  is  a  particular  number  that  we  associate  with 
the  empty  set.  It  is  the  number  zero.  This  number  indicates  how 
many  members  there  are  for  the  empty  set,  just  as  numbers  such 
as  2  or  3  or  7  or  10  indicate  how  many  members  there  are  for 
certain  other  sets.  We  may  speak  of  zero  as  indicating  the  number 
property  of  the  empty  set.  It  is  important  to  treat  and  use  zero 
in  an  appropriate  way  as  a  number. 

2.  When  we  speak  of  the  set  of  counting  numbers ,  we  mean  the  set 
whose  members  are  the  numbers  1,  2,  3,  4,  5,  •  •  •  (and  so  on 
indefinitely).  Notice  that  although  the  number  zero  is  used  to 
indicate  how  many  members  there  are  for  the  set  with  no  mem¬ 
bers,  we  do  not  treat  zero  as  a  member  of  the  set  of  counting 
numbers.  We  have  a  special  name  for  the  set  whose  members 

*The  Written  Inventory  discussed  on  page  [7]  will  be  useful  in  relation 
to  the  starred  objectives.  However,  since  the  inventory  surveys  more  than 
the  Second  Period  of  Instruction,  that  inventory  includes  sets  having  as 
many  as  10  members. 
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are  the  numbers  0,  1,  2,  3,  4,  •  ■  •  (and  so  on  indefinitely).  We 
refer  to  this  as  the  set  of  whole  numbers.  Thus  we  see  that  every 
counting  number  is  a  whole  number;  however,  zero  is  a  whole 
number,  but  not  a  counting  number. 

Here,  in  the  second  period  of  systematic  instruction,  we  intro¬ 
duce  the  conventional  numerals  0,  1,  2,  3,  4,  5,  and  6.  These 
numerals  are  in  effect  special  written  names  for  the  numbers  we 
previously  have  identified  orally  as  zero,  one,  two,  three,  four,  five, 
and  six,  respectively.  Thus,  a  numeral  is  a  name  for  a  number 
and  is  to  be  distinguished  from  the  number  itself.  As  we  shall 
see  eventually,  it  becomes  extremely  important  that  children  do 
not  confuse  properties  associated  with  numbers  and  properties 
associated  with  numerals. 

3.  Work  with  the  coins  cent  and  nickel  raises  an  interesting  and 
significant  issue  in  relation  to  sets  of  things  and  the  idea  of 
equivalence.  Within  the  framework  of  the  set  concept,  we  have 
recognized  that  two  sets  are  termed  equivalent  when  the  sets  have 
exactly  the  same  number  of  members — i.e.,  when  a  one-to-one 
correspondence  can  be  set  up  between  the  members  of  the  two 
sets.  If,  for  example,  each  of  two  sets  has  five  members,  we  may 
say  that  these  two  sets  are  equivalent. 

Now  consider  the  following  two  sets:  one  set  consisting  of  five 
discrete  cents  or  pennies,  and  the  other  set  consisting  of  one  nickel. 
These  two  sets  clearly  do  not  have  the  same  number  of  members 
and,  from  the  standpoint  of  the  set  concept,  we  would  not  speak 
of  them  as  equivalent  sets.  However,  we  do  wish  to  develop  with 
children  the  idea  that  a  set  of  five  cents  or  pennies  has  the  same 
monetary  value  as  does  one  nickel.  There  is  a  kind  of  “value 
equivalence”  involved  here  that  is  quite  different  from  set 
equivalence.  Situations  involving  coins  of  different  denomina¬ 
tions  are  potentially  confusing  if  we  do  not  keep  clearly  in  mind 
the  distinction  between  sets  which  are  equivalent  and  collections 
of  coins  which  have  the  same  value  associated  with  them. 


Starting  the  Second  Period  of  Systematic  Instruction 

Introducing  the  Pupil’s  Book 

You  will  wish  to  take  some  time  to  have  children  glance 
through  their  new  books  before  you  begin  actual  work  with  the 
books.  So  that  pupils  will  have  an  idea  of  the  wide  variety  of 
things  they  will  encounter  in  their  books,  help  them  to  locate 
pages  such  as  7,  8,  9,  10,  14,  33,  40,  48,  50,  54,  55,  68,  72,  77,  81, 
90,  of  the  First  Half;  also,  pages  such  as  2,  8,  12,  22,  24,  35,  42, 
44,  47,  56,  57,  58,  61,  71,  72,  83,  of  the  Second  Half.  Encourage 
children’s  comments  and  reactions  to  the  pictures,  but  do  not 
dwell  in  any  way  at  this  time  on  any  one  page.  Attempt  to 
create  the  impression  that  pupils’  use  of  Mathematics  We  Need, 
Book  One,  is  something  to  be  anticipated  with  pleasure — even  fun! 

Using  Pages  1-6,  Book  One,  First  Half 

Provision  has  been  made  for  you  to  use  pages  1-6  of  Book  One, 
First  Half,  in  either  of  two  ways:  (a)  as  a  written  inventory  of 
selected  abilities  pertaining  to  sets  that  were  emphasized  during 
the  Readiness  Period  (First  Period  of  Systematic  Instruction); 
or  (b)  as  instructional  pages.  The  progress  of  your  pupils  during 
the  Readiness  Period  will  determine  which  use  you  will  make  of 
these  pages.  The  suggested  lesson  plans  can  be  adapted  for  either 
use.  If  the  pages  are  used  in  an  inventory  way,  you  will  wish  to 
follow  the  suggestions  given  for  recording  results  from  the  Written 
Inventory,  as  indicated  in  a  following  section. 


Using  Pages  7-9,  Book  One,  First  Half 

These  are  strictly  inventory  pages.  They  cover  selected  abilities 
initiated  in  the  Readiness  Period  and  also  selected  abilities  to  be 
developed  systematically  during  the  course  of  using  Mathematics 
We  Need,  Book  One,  First  Half.  These  three  pages  have  been 
incorporated  in  the  Written  Inventory,  which  follows. 

Written  Inventory 

Pages  1-6  of  Book  One,  First  Half,  may  serve  to  inventory  the 
first  four  abilities  listed  below  (1-4).  Pages  7-9  of  Book  One, 
First  Half,  are  to  be  used  to  inventory  the  last  four  abilities 
listed  below  (5-8). 

1.  Ability  to  distinguish  between  equivalent  and  non-equivalent 
sets  (page  1) 

2.  Ability  to  show  a  set  that  is  equivalent  to  a  given  set  (pages 
2,  3,  6) 

3.  Ability  to  identify  which  one  of  two  sets  has  more  members 
(page  4) 

4.  Ability  to  identify  which  one  of  two  sets  has  fewer  members 
(page  5) 

5.  Ability  to  compare  the  relative  sizes  of  things  (page  7) 

6.  Ability  to  identify  the  number  of  members  of  sets  with  as  many 
as  10  members  (page  8) 

7.  Ability  to  show  a  set  having  a  specified  number  of  members — 
not  exceeding  10  (page  9) 

8.  Ability  to  identify  ordinal  positions  through  fifth  (page  9) 

You  may  be  assisted  in  summarizing  and  interpreting  the 
results  from  this  inventory  if,  as  your  pupils  complete  each  of  the 
pages  1-9,  you  use  an  Inventory  Record  such  as  the  one  suggested 
at  the  right. 

List  pupils’  names  down  the  left-hand  column  of  the  Inventory 
Record  sheet.  Across  the  top,  write  the  numerals  1-8,  as  shown, 
to  identify  the  number  abilities  just  summarized  above.  As 


children  progress  through  pages  1-9,  make  and  record  an  evalua¬ 
tion  of  the  gross  extent  to  which  each  number  ability  has  been 
developed  to  date  by  each  child.  The  following  code  and  criteria 
are  suggested: 

OK  indicates  satisfactory  development;  little  or  no  difficulty 
with  the  items  involved. 

?  indicates  uncertain  or  questionable  development;  diffi¬ 
culty  with  some  of  the  items  involved. 

U  indicates  unsatisfactory  development;  definite  difficulty 
with  most  or  all  of  the  items  involved. 

In  connection  with  abilities  5  and  6,  for  children  whose  per¬ 
formance  was  coded  “?,”  you  may  wish  to  note  whether  this 
uncertainty  was  with  items  placed  in  functional  settings,  or  in 
isolated  settings,  or  both. 


INVENTORY  RECORD 


Name  of  Pupil 

Mathematical  Ability 

1 

2 

3 

4 

5 

6 

7 

8 

Betsy  C. 

OK 

OK 

? 

OK 

U 

OK 

U 

Richard  E. 

Susan  K. 

etc. 

Robert  M. 

etc. 

The  completed  chart  will  enable  you  to  understand  better 
the  strengths  and  weaknesses  of  each  child  as  you  begin  the 
Second  Period  of  Systematic  Instruction,  and  can  guide  you  in 
deciding  upon  the  reteaching  that  may  be  necessary  before 
proceeding  with  the  work  of  this  period,  beginning  with  page  10. 


New  Words  by  Pages  in  the  Second  Period  of  Instruction 

No  more  than  three  new  words  are  used  on  a  page  and  each 
new  word  is  used  at  least  twice  on  that  page. 

22.  one  23.  three  26.  or 

two  Zero 
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CONTENTS,  BOOK  ONE,  FIRST  HALF 


PAGES 

1-6  One-to-one  correspondence;  inequalities 
7-9  Inventory  of  number  ideas 
10-11  Experiences  with  sets — 1,  2,  3  members 
12-19  Experiences  with  sets — as  many  as  5 
members 

20-21  Coins:  cent,  nickel 

22-23  Writing  the  numerals  1,  2,  3 

24-25  Sequence  of  counting  numbers  through  5 

26  The  empty  set  and  zero 

27  Writing  the  numeral  0 

28-31  Experiences  with  sets — as  many  as  6 
members 
32  Test 


33-34  Ordinals  through  fifth 
35  Writing  the  numeral  4 
36-39  Experiences  with  sets — as  many  as  7 

members 

40-43  Experiences  with  sets — as  many  as  8 

members 

44  Writing  the  numeral  5 

45  Sequence  of  whole  numbers  through  8 

46-49  Experiences  with  sets — as  many  as  9 

members 

50-53  Experiences  with  sets — as  many  as  10 
members 


PAGES 

54  Chart:  sets  and  sequence — 0  through  10 

55  Inequalities — greater  or  less 
56-57  Coins:  cent,  nickel,  dime 

58-59  Identifying  use  of  measuring  instruments 

60  Experiences  with  sets — as  many  as  12 

members 

61  Sequence  of  counting  numbers  through  1  2 
62-63  Hours  on  the  clock 

64  Test 


65  Writing  the  numerals  6  and  7 

66  Writing  the  numeral  8 

67  Writing  the  numerals  9  and  10 

68-75  Component  parts  of  sets  of  as  many  as  5 
members 

76  Review  of  sequence,  coins,  measures 

77  Geometric  ideas — paths 

78-84  Joining  sets,  totals  having  as  many  as  5 
members 

85  Halves  and  one  half 
86-92  Separating  sets,  totals  having  as  many  as 
5  members 

93  Problem-solving 
94-96  Review  and  tests 
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Teaching  Book  One,  First  Half, 


Pupil’s  Objective  Set  A 

To  show  whether  one  given  set  does  or  does  not  have  as 
many  members  as  another  given  set  by  demonstrating  that 
there  is  or  is  not  a  one-to-one  correspondence.  Set  B- 


Page  1  (Inventory) 
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Background 

The  idea  of  equivalent  sets  is  a  basic  one  in  the  study  of  mathe¬ 
matics.  Among  other  things,  this  idea  is  the  foundation  upon 
which  we  build  the  concept  of  a  whole  number.  Consider  two 
sets,  A  and  B.  If  each  member  of  A  can  be  matched  with  a  mem¬ 
ber  of  B,  and  if  each  member  of  B  can  be  matched  with  a  member 
of  A,  we  say  that  the  sets  are  in  one-to-one  correspondence ,  or  that 
they  are  equivalent. 

In  the  study  of  mathematics,  the  terms  equivalent  and  equal 
are  not  synonymous.  Two  sets  are  equal  if  and  only  if  they  are 
identical  (i.e.  they  have  precisely  the  same  members).  For  ex¬ 
ample,  the  set  of  letters  in  the  word  “tar”  and  the  set  of  letters 
in  the  word  “rat”  illustrate  equal  sets:  the  members  of  each  set 
are  precisely  the  same — the-  letters  a,  r,  and  t.  If  two  sets  are 
equivalent,  they  may  or  may  not  be  equal;  but,  if  two  sets  are 
equal,  they  necessarily  are  equivalent. 

Sets  A  and  B  illustrated  at  the  right  above  are  equivalent. 

*The  picture  of  the  Ginn  Arithme-Stick  indicates  that  this  device  is  a  useful 
aid  for  this  lesson.  This  aid  is  discussed  on  page  [218]  and  listed  on  page  [215]. 
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The  members  of  sets  C  and  D,  illustrated  below,  do  not  match; 
the  sets  are  not  in  one-to-one  correspondence;  the  sets  are  not 
equivalent. 


Set  C:  o  O  O  O  O 

i 

set  D;  ooooooooooo 


Notice  that  no  reference  is  made  to  the  number  of  members  of 
any  of  these  sets.  The  association  of  a  number  with  a  set  is  an 
idea  that  was  developed  in  the  Readiness  Period  and  that  will  be 
brought  in  again  later. 

Pre-Book  Lesson 

•  On  the  chalkboard  show  a  set  of  flowers  and  an  equivalent 
set  of  flower  pots.  Say:  Here  are  shown  a  set  of  flowers  and  a 
set  of  flower  pots.  To  show  that  a  flower  should  be  in  a  flower 
pot,  we  shall  draw  a  mark  like  this  between  a  flower  and  a 
flower  pot.  As  you  demonstrate,  say:  I  match  a  flower  and  a 
flower  pot.  Send  a  child  to  the  chalkboard  to  show  that  another 
flower  and  flower  pot  should  go  together.  Continue  until  all  the 
flowers  are  matched  with  flower  pots  and  say:  There  are  just 
as  many  flowers  as  flower  pots. 

•  Repeat  this  activity  showing  sets  of  baseballs  and  bats 
which  are  not  equivalent.  Conclude  by  saying:  There  are  not 
as  many  baseballs  as  bats.  You  matched  a  baseball  with  a  bat 
until  there  were  no  more  baseballs  to  match  with  bats. 


Using  the  Text  Page 

Row  1.  Say:  Look  at  the  set  of  balls  and  the  set  of  gloves 
shown.  See  the  small  marks  from  these  balls  to  the  gloves 
below  them.  (Point  to  the  dashed  marks.)  Draw  over  these 
small  marks  so  there  is  just  one  long  mark  from  the  ball  to  the 
glove.  As  you  demonstrate,  say:  I  match  a  ball  and  a  glove. 
Have  the  children  match  the  items  in  the  rest  of  the  row  without 
the  help  of  guide  marks.  Then  ask:  Are  there  as  many  balls 
shown  as  gloves? 

Row  2.  Ask  a  child  to  explain  what  should  be  done  with  the 
set  of  cowboy  hats  and  the  set  of  neckerchiefs.  Work  the  exercise 
with  the  children,  then  ask :  Are  there  as  many  cowboy  hats  as 
neckerchiefs?  After  the  children  have  worked  the  next  exercise 
independently,  ask:  Are  there  as  many  drums  as  horns? 

Rows  3  and  4.  Let  the  children  work  these  exercises  inde¬ 
pendently.  Then  ask  if  there,  are  as  many  of  one  shape  as  there 
are  of  the  other. 


Individualizing  Instruction 

•  Let  slower  learners  work  at  their  desks  or  at  the  demonstra¬ 
tion  table  with  sets  of  manipulative  materials  to  show  equivalent 
sets. 

•  For  more  capable  children ,  you  may  wish  to  duplicate  sheets 
showing  sets  in  patterns  similar  to  those  in  row  4  of  the  text  page. 
Have  them  match  members  using  just  their  two  index  fingers, 
rather  than  drawing  marks,  and  state  whether  there  are  as  many 
shapes  in  one  set  as  in  another. 

•  You  will  want  to  begin  filling  in  the  Inventory  Record 
chart  suggested  on  page  [7]. 
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Identifying  equivalent  and  nonequivalent  sets 


[9] 


Teaching  Book  One,  First 

Pupil’s  Objective 

To  show  a  set  that  is  in  one-to-one  correspondence  with  a 
given  set  and  is  thereby  equivalent  to  that  given  set. 

Teacher’s  Preparation 

If  available  set  up  a  pair  of  Ginn  Arithme-Sticks.* 

Background 

This  is  the  first  page  of  a  two-page  sequence  devoted  to  show¬ 
ing  a  set  that  is  equivalent  to  a  given  set.  In  each  of  the  first 
four  exercises  on  this  page,  the  members  of  the  matching  set  are 
to  be  shown  attached  directly  to  the  members  of  the  given  set. 
In  each  of  the  last  five  exercises,  however,  the  one-to-one  corre¬ 
spondence  does  not  involve  showing  the  members  of  a  set  attached 
to  the  members  of  a  given  set. 

Here  we  make  explicit  the  set  relation  of  equivalence ,  which 
was  implied  in  the  work  of  the  preceding  page.  When  two  sets 
are  equivalent,  we  say  that  each  set  has  exactly  as  many  members  as 
the  other  set.  No  reference  is  made  to  the  number  of  members  of 
each  of  two  equivalent  sets.  Notice  again  that  number  is  not  in¬ 
volved  at  this  stage  of  our  inventory. 

Help  children  remember  that  the  little  black  bird’s  name  is 
“Cappy”  because  he  likes  to  wear  caps  of  so  many  kinds. 

Pre-Book  Lesson 

•  Ask  4  children  to  stand  in  a  line.  Let  each  child  get  a  partner 
and  hold  his  partner’s  hand.  Help  children  to  discover  that  there 
is  exactly  one  partner  for  each  child. 

•  Lay  6  sheets  of  paper  around  a  table.  Tell  a  child:  Put  a 
crayon  beside  each  piece  of  paper  so  that,  when  you  are 
through,  there  will  be  exactly  one  crayon  for  each  paper. 

•  Tracks  of  Ginn  Arithme-Sticks  may  be  used  to  show  sets  of 
beads  in  one-to-one  correspondence. 

•  Preparation  for  Ex.  1-4:  Picture  5  doors  on  the  chalkboard. 
Have  someone  show  a  doorknob  on  each  door.  Ask:  Did  he 
show  exactly  one  doorknob  for  each  door? 

•  Preparation  for  Ex.  5-9:  Picture  6  pails  on  the  chalkboard. 
Have  a  child  draw  an  egg  below  each  pail,  so  there  will  be  an 
egg  for  each  pail.  Check  by  drawing  a  mark  from  each  pail  to  its 
matching  egg. 

Using  the  Text  Page 

•  Say:  Do  you  see  the  kites  pictured  at  the  top  of  the  page? 
(Point,  if  necessary.)  Have  they  tails?  Suppose  you  draw  a  tail 
on  each  kite.  Our  friend,  Cappy,  is  showing  us  what  to  do 
with  the  first  one.  Help  him  put  the  tail  on  the  first  kite  (that 
is,  trace  over  the  dashed  marks).  Then  do  each  of  the  others 
yourself.  Draw  just  enough  tails.  Each  tail  must  be  on  a  kite, 
and  each  kite  must  have  a  tail.  Inspect  the  work  to  see  that  the 
directions  are  being  followed. 

•  Next  is  a  picture  of  some  Thermos  jugs.  (Point,  if  neces¬ 
sary.)  Put  a  handle  like  this  (illustrating  on  board)  on  each 
jug.  Draw  just  enough  handles  to  give  each  jug  its  own 
handle.  Inspect  the  work  as  before. 

•  The  ice-cream  cones  shown  in  the  next  row  have  no  ice 
cream.  Appropriately  instruct  the  children  to  show  a  scoop  of 
ice  cream  on  each  cone. 

•  The  caps  shown  in  this  row  have  no  buttons.  Have  the 
children  show  a  button  on  each  cap. 

•  In  all  five  of  the  remaining  exercises,  balls  are  to  be  drawn 
to  give  each  racket,  each  bat,  and  the  like  its  own  ball.  There¬ 
fore,  give  general  directions  for  all  these  exercises,  which  then 

*See  3,  page  [215]. 
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Half,  Page  2  (Inventory) 

can  be  done  as  independent  seat  work.  Move  among  the  children, 
giving  help  as  needed. 

Individualizing  Instruction 

•  If  the  written  exercises  of  the  text  are  too  difficult  for  the 
slower  learners,  organize  activities  like  those  on  text  page  2  in 
which  you  use  manipulative  materials. 

•  Again,  for  the  slower  learners — or  for  any  children  for  whom 
you  want  more  practice  in  the  form  of  seat  work — duplicate 
pages  of  exercises  similar  to  those  on  the  text  page. 

•  For  a  time  with  all  pupils ,  instead  of  saying :  Doris,  please 
bring  five  pairs  of  scissors  to  this  table,  say:  Give  each  of  the 
children  at  your  table  a  pair  of  scissors.  Give  just  one  pair  to 
each  child,  so  that  there  will  be  as  many  scissors  given  as  there 
are  children.  The  purpose  is  to  give  practice  in  matching  and  in 
understanding  one-to-one  correspondence  without  the  use  of 
number  names  and  to  provide  such  practice  in  social  situations. 

•  After  the  children  have  completed  the  exercises  on  text  page 
2  (or  the  supplementary  duplicated  pages),  the  page  may  be  used 
for  a  discussion  involving  number  names.  For  example:  How 
many  kites  are  there,  Ted?  How  many  tails  did  you  draw?  .  .  . 
Do  the  numbers  tell  us  that  you  drew  as  many  tails  as  there  1 
are  kites? 

•  You  will  want  to  add  to  your  Inventory  Record  chart  (see 


page  [7])  the  results  you  obtain  from  the  work  on  text  page  2. 
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Matching  members  —  sets  in  one-to-one  correspondence 


Teaching  Book  One,  First  Half,  Page  3  (Inventory) 


Pupil’s  Objective 

To  show  a  set  that  is  equivalent  to  a  given  set. 

Background 

At  this  stage  of  the  inventory,  children  do  not  count  in  de¬ 
termining  the  number  for  a  set  in  order  to  show  an  equivalent  set. 
Instead,  have  pupils  show  a  member  for  each  member  of  the  given 
set  and  so,  in  this  way,  form  an  equivalent  set;  that  is,  one  which 
has  as  many  members  as  the  given  set. 

The  newly  formed  set  and  the  given  set  need  not  have  like 
members  to  be  considered  equivalent.  (Even  the  members  within 
each  set  may  vary.)  They  must  merely  be  sets  which  are  in  one- 
to-one  correspondence. 

Teacher’s  Preparation 

Have  available  sets  of  classroom  objects — 5  books,  5  pencils, 
5  crayons,  and  5  blocks.  On  the  chalkboard  make  several  draw¬ 
ings  of  sets  of  objects  in  random  arrangement — 4  ice-cream  cones, 
5  cups,  and  6  triangle  shapes. 

Pre-Book  Lesson 

•  Today,  children,  we  are  going  to  play  a  game  called 
Just  as  Many.  To  play  this  game,  we  need  some  children  at  the 
front  of  the  room  (5  children).  Place  the  set  of  5  books  on  the 
demonstration  table  and  say :  Here  is  a  set  of  children  and  a  set 


-  3  (First  Half) 


of  books.  Who  can  pick  just  as  many  books  as  there  are  chil¬ 
dren?  Help  children  to  pick  a  book  for  each  child,  one  by  one, 
until  the  sets  are  shown  to  be  in  one-to-one  correspondence. 

•  Repeat  this  dramatization  with  different  sets  of  children  and 
different  sets  of  pencils,  crayons,  or  blocks. 

•  Now,  children,  we  will  play  our  Just-as-Many  game  using 
these  chalkboard  pictures.  Here  is  shown  a  set  of  ice-cream 
cones.  Who  can  go  to  the  chalkboard  and  show  just  as  many 
lollipops  as  there  are  ice-cream  cones?  Who  wants  to  draw  a 
mark  to  join  each  ice-cream  cone  to  a  lollipop? 

•  Repeat  a  similar  procedure  and  a  similar  line  of  questioning 
with  the  chalkboard  drawings  of  cups  and  triangle  shapes. 

Using  the  Text  Page 

•  What  things  are  shown  qn  this  page?  (cookies,  lollipops, 
doughnuts,  square  shapes)  Look  at  the  cookies  in  the  first  box. 
In  the  space  at  the  right,  draw  just  as  many  X’s  as  there  are 
cookies.  Now,  make  a  mark  between  each  cooky  and  each 
X  to  show  that  you  drew  just  as  many. 

•  Before  letting  the  children  work  each  of  the  remaining 
exercises,  suggest  to  them  objects  they  might  use  for  the  set  to  be 
formed  (circle  shapes,  triangle  shapes,  straws,  and  so  on). 

Individualizing  Instruction 

•  Give  slower  learners  practice  in  showing  sets  equivalent  to  a 
given  set.  To  help  show  these  sets,  you  may  give  each  child  sets  of 
manipulative  materials :  blocks,  marbles,  crayons,  pencils,  and  so 
on.  Point  to  one  of  the  pictures  on  text  page  3  or  to  a  chalkboard 
drawing  and  ask  the  children  to  show  you  a  set  of  just  as  many 
using  their  sets  of  objects. 

•  Let  all  pupils  prepare  posters  showing  equivalent  sets  by 
using  pictures  cut  from  magazines  or  catalogs. 

•  You  will  want  to  add  to  your  Inventory  Record  chart  (see 
page  [7])  the  results  you  obtained  from  the  work  on  text  page  3. 


Showing  1  set  equivalent  to  a  given  set 
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Teaching  Book  One,  First  Half,  Page  4  (Inventory) 


Pupil’s  Objective 

To  determine  and  show  which  of  two  nonmatching  sets  has 
more  members  than  the  other. 

Background 

When  two  sets  are  not  equivalent,  we  may  say  that  one  set  has 
more  members  than  the  other  set  or  that  one  set  has  fewer  members 
than  the  other  set.  For  example,  sets  A  and  B  illustrated  below 
are  not  equivalent. 


Individualizing  Instruction 

•  For  slower  learners  who  may  need  additional  practice,  you 
may  wish  to  duplicate  exercises  similar  to  those  on  text  page  4. 
You  may  restrict  your  drawings  to  geometric  shapes,  stick  figures, 
and  simple  designs. 

•  Have  your  more  capable  children  prepare  cards  that  show  a 
pair  of  sets  on  each  card;  one  set  having  more  members  than  the 
other.  The  pair  of  pictures  should  be  separated,  as  on  the  text 
page.  On  some  cards,  the  set  with  more  members  may  be  shown 
on  the  left.  On  others,  it  may  be  on  the  right.  When  completed, 
these  cards  may  be  used  to  provide  extra  practice  in  identification 
of  the  larger  set  for  all  pupils  or  for  slower  learners  only. 

•  You  will  want  to  add  to  your  Inventory  Record  chart  (see 
page  [7])  the  results  you  obtained  from  the  work  on  text  page  4. 


We  may  say  that  set  B  has  more  members  than  set  A  or  we  may  say 
that  set  A  has  fewer  members  than  set  B.  On  this  text  page  we  deal 
exclusively  with  the  more  than  relation.  (Note  that  at  this  stage 
of  our  inventory  we  are  not  concerned  with  the  question  of  how 
many  more.)  On  the  following  text  page  we  will  deal  with  the 
fewer  than  relation. 


Teacher’s  Preparation 

Have  available  your  flannel  board*  and  sets  of  cutouts*  to 
place  on  the  flannel  board.  On  the  chalkboard,  make  several 
drawings:  8  balls  and  7  bats;  5  dots  and  6  stars;  and  so  on. 

Pre-Book  Lesson 

•  Put  6  stars  and  5  birds  (or  whatever  cutouts  are  available) 
on  the  flannel  board  and  ask:  Are  there  more  birds  than  stars? 
Are  there  more  stars  than  birds?  Who  can  point  to  the  set  that 
has  more  things? 

•  Repeat  this  identification  of  the  set  with  more  things  as  you 
continue  to  show  other  pairs  of  sets  of  cutouts. 

•  Turning  to  the  chalkboard  illustrations,  point  to  the  bats  and 
balls  and  tell  children  to  make  a  mark  joining  each  bat  with  a 
ball  to  help  find  the  set  having  more  members.  Then  ask:  Are 
there  more  balls  than  bats?  Have  children  explain  their  answers. 

•  Repeat  a  similar  procedure  for  the  illustration  using  dots 
and  stars,  and  so  on. 

Using  the  Text  Page 

•  Let  the  children  look  over  the  page  and  ask :  Who  can  name 
some  of  the  things  shown  on  this  page?  Now  look  at  the 
pictures  in  the  top  row  of  the  set  of  toy  planes  and  the  set 
of  toy  cars.  If  there  are  more  things  in  one  set  than  in  the 
other  set,  show  the  set  having  more  members  by  drawing  a 
mark  below  its  picture.  Check  to  see  that  all  have  marked  the 
correct  set.  Then  ask:  Why  did  you  draw  a  mark  below  the 
picture  of  the  toy  cars? 

•  Now  look  at  the  next  row.  Which  box  shows  more  ani¬ 
mals?  Direct  children  to  indicate  the  larger  set  in  the  manner 
indicated  for  the  first  exercise. 

•  Proceed  in  the  same  way  with  the  pictures  of  sets  of  dolls  and 
toy  soldiers. 

•  Then  have  children  look  at  the  two  sets  of  shapes  in  the 
bottom  row.  Ask:  Are  there  more  shapes  in  one  set  than  in 
the  other?  Help  pupils  realize  that  each  set  has  the  same  number 
of  members  and  so  neither  set  need  be  marked. 
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*See  2  and  17,  page  [215], 
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Identifying  set  with  more  members 


Teaching  Book  One,  First 

Pupil’s  Objective 

To  determine  and  show  which  one  of  two  nonmatching  sets 
has  fewer  members  than  the  other. 

Background 

Here  we  deal  with  the  fewer  than  relation  in  connection  with 
two  sets  which  are  not  equivalent : 

Set  A:  p  t  q  x  z 

1  /  /// 

Set  B:  y  r  u  d  b  g 

Although  it  is  true  that  set  B  has  more  members  than  set  A,  our 
attention  on  this  page  is  directed  only  to  the  idea  that  set  A  has 
fewer  members  than  set  B.  (At  this  stage  of  the  inventory  we  are  not 
concerned  with  the  question  of  how  many  fewer.) 

Teacher’s  Preparation 

Have  available  the  flannel  board  and  cutouts,  as  for  the 
preceding  text  page.  On  the  chalkboard  make  several  drawings 
of  pairs  of  sets:  5  stars,  7  dots  below  them;  6  balls,  5  bats  below 
them;  7  triangle  shapes,  8  diamond  or  square  or  circle  shapes 
below  them;  and  so  on. 
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Half,  Page  5  (Inventory) 

Pre-Book  Lesson 

•  Arrange  6  stars  and  7  birds  (or  whatever  cutouts  are  avail¬ 
able)  on  the  flannel  board  and  ask:  Is  there  a  star  for  each  bird? 
Then  we  can  say  that  there  are  fewer  stars  than  birds. 

•  Repeat  this  activity  with  different  sets  of  cutouts. 

•  Now,  spread  out  4  books  on  the  demonstration  table  and 
call  6  children  to  the  front  of  the  room.  Say:  Here  is  a  set  of 
children.  Here  is  a  set  of  books.  Is  there  a  book  for  each 
child?  (No)  Then  we  can  say  that  there  are  fewer  books  than 
children. 

•  Repeat  this  dramatization  with  different  sets  of  children  and 
objects. 

•  Point  now  to  the  first  chalkboard  drawing  showing  stars  and 
dots  and  tell  children  to  make  a  mark  joining  each  star  with  a  dot. 
When  this  has  been  done,  ask :  Is  there  a  star  for  each  dot?  (No) 
Then  we  can  say  that  there  are  fewer  stars  than  dots. 

•  Repeat  a  similar  procedure  with  the  remaining  chalkboard 
drawings. 

Using  the  Text  Page 

•  Let  the  children  first  look  over  the  page  and  try  to  name  all 
the  objects  pictured:  cotton  candy,  cupcakes,  bananas,  pieces 
of  candy,  pies,  gingerbread  men,  orange  shapes,  triangles. 

•  Now  look  at  the  two  sets  of  things  pictured  in  the  top  row. 
First,  find  out  if  there  are  fewer  things  in  one  set  than  in  the 
other.  Draw  a  ring  around  the  picture  of  the  set  with  fewer 
members,  (demonstrate) 

•  Have  children  use  the  same  procedure  to  indicate  the  set 
with  fewer  members  pictured  in  each  of  rows  2  and  4.  In  row  3, 
help  children  realize  that  each  set  has  the  same  number  of 
members,  and  so  neither  set  need  be  ringed. 

Individualizing  Instruction 

•  For  slower  learners  who  may  have  difficulty  with  the  meaning 
of  more  than ,  and fewer  than,  provide  practice  with  sets  of  manipu¬ 
lative  materials:  books,  pencils,  crayons,  blocks,  and  so  on. 

•  Have  more  capable  children  use  the  Modern  Mathematics  Kinder¬ 
garten  Kit *  to  help  slower  learners  with  the  several  set  concepts 
studied  so  far. 

•  Let  more  capable  children  prepare  pairs  of  sets  using  pictures 
or  drawings.  These  may  picture  equivalent  sets  or  nonequivalent 
sets  and  may  provide  for  slower  learners  additional  experiences 
with  the  more  than  and  fewer  than  relationships. 

•  You  will  want  to  add  to  your  Inventory  Record  chart  (see 
page  [7])  the  results  you  obtained  from  the  work  on  text  page  5. 

*See  5,  page  [215], 
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Teaching  Book  One,  First  Half,  Page  6  (Inventory) 


Pupil’s  Objective 

To  strengthen  understanding  of  the  set  relations,  more  members 
than,  fewer  members  than,  and  as  many  members  as. 

Background 

In  each  exercise  on  this  page,  two  nonequivalent  sets  are 
shown.  The  pupil  is  to  identify  both  the  set  shown  with  more 
members  and  the  set  with  fewer  members.  Then  he  is  to  show 
equivalent  sets.  In  the  first  four  exercises,  this  is  to  be  done  by 
increasing  the  set  with  fewer  members.  In  the  last  five  examples, 
this  is  to  be  done  by  decreasing  the  set  with  more  members. 

It  may  be  helpful  to  review  in  your  thinking  at  this  time  the 
following  idea:  Given  two  sets — e.g.,  set  A  and  set  B, — one  and 
only  one  of  three  relationships  exists  between  them,  although  each 
relationship  can  be  expressed  in  two  different  ways: 

A  has  more  members  than  B  or  B  has  fewer  members  than  A. 

A  has  as  many  members  as  B  or  B  has  as  many  members  as  A. 

A  has  fewer  members  than  B  or  B  has  more  members  than  A. 

Pre-Book  Lesson 

•  Align  four  children  along  the  wall.  Place  two  chairs  imme¬ 
diately  in  front  of  the  first  two  children.  Ask  someone  to  be  sure 
that  there  is  one  chair  for  each  child.  Repeat  the  experience 
with  groups  of  other  sizes. 

•  Preparation  for  Ex.  1-4:  Draw  pictures  of  5  flower  pots  on 
the  chalkboard,  with  a  bulb  directly  below  each  of  the  first  two 
flower  pots.  Say:  We  want  to  plant  a  bulb  in  each  flower  pot. 
Have  we  enough  bulbs?  What  must  we  do?  Who  wants  to 
show  us?  (Have  a  child  draw  pictures  of  the  needed  bulbs.) 
Now  have  we  enough  bulbs?  (Check  by  drawing  marks  from 
flower  pots  to  bulbs.)  Have  we  as  many  bulbs  as  we  have 
flower  pots? 

•  Preparation  for  Ex.  5-9 :  Seat  3  children  at  a  table  on  which 
there  are  5  books.  Have  each  child  take  one  book.  Ask:  Does 
each  child  have  a  book?  Did  we  have  too  many  books  to  start 
with?  Did  we  need  them  all? 

•  Repeat  with  6  children  and  10  books. 

•  Draw  a  row  of  4  fishbowls  and  below  it  a  row  of  7  goldfish. 
Have  a  child  erase  some  goldfish  pictures  so  there  will  be  just  one 
goldfish  for  each  bowl.  Have  him  prove  it  by  drawing  marks 
from  bowls  to  goldfish. 

•  Repeat  with  rows  of  6  oranges  and  10  saucers. 

Using  the  Text  Page 

•  For  the  first  exercise,  explain  that  there  is  to  be  a  sand 
shovel  for  each  sand  pail  and  ask  what  needs  to  be  done.  When 
you  receive  the  suggestion  to  draw  more  shovels,  have  the  children 
help  Cappy  finish  the  shovel  he  is  drawing  and  then  draw  the 
other  necessary  shovels.  When  they  have  completed  the  work, 
discuss  it  as  a  check.  Let  pupils  draw  a  mark  from  each  pail 
to  a  shovel  to  find  out  whether  there  is  one  shovel  for  each  pail. 

•  Explain  what  is  to  be  done  in  the  next  three  exercises, 
involving  pictures  of  pieces  of  paper  and  pencils,  feathers  and 
hats,  and  bows  and  arrows.  In  each  instance  the  child  is  to  draw 
more  pictures  of  the  object  shown  in  the  lower  row  (pieces  of 
paper,  hats,  arrows),  so  that  there  will  be  enough  to  match  each 
object  shown  in  the  upper  row  (pencils,  feathers,  bows).  Have 
the  children  complete  the  work  independently,  while  you  move 
about  to  inspect  it  and  to  help  as  needed.  Tell  the  children  to 
stop  when  they  reach  the  gray  bar.  If  necessary,  discuss  the  work. 

•  For  the  fifth  exercise,  where  there  must  be  some  crossing  off 
in  order  to  get  one-to-one  correspondence  with  the  pictures  of 
the  plates,  discuss  what  Cappy  seems  to  be  doing.  Emphasize 
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that,  in  this  exercise  and  those  that  follow  on  the  remainder  of 
the  page,  we  want  to  show  as  many  items  in  the  second  row  as 
appear  in  the  first  row,  so  we  must  cross  out  the  extra  items  in  the 
second  row.  Have  the  children  help  Cappy  cross  out  the  un¬ 
needed  items  and  then  discuss  the  work  if  necessary. 

•  Examine  with  the  children  the  four  remaining  exercises. 
When  they  understand  what  they  are  to  do  in  each — to  cross  out 
any  extra  objects  pictured  in  the  lower  row — allow  them  to 
complete  the  work  by  themselves.  Circulate  among  the  children, 
giving  help  and  discussing  the  work  as  needed. 

Individualizing  Instruction 

•  For  children  who  do  not  see  how  to  do  the  text  exercises, 
organize  practice  with  manipulative  materials. 

•  Duplicate  sheets  modeled  after  the  text-page  exercises  to 
provide  slower  learners  with  additional  written  practice  in  showing 
how  to  (a)  increase  sets  or  (b)  reduce  sets  or  (c)  both  increase 
and  reduce  sets. 

•  For  more  capable  children,  interesting  seat  work  can  be  provided 
by  duplicating  exercises  in  which  the  two  kinds  of  matching 
(increasing  and  reducing)  occur  in  random  fashion. 

•  You  will  want  to  add  to  your  Inventory  Record  chart  (see 
page  [7])  the  results  you  obtained  from  the  work  on  text  page  6. 
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More  than;  fewer  than;  as  many  as 


Teaching  Book  One,  First  Half,  Page  7  (Inventory) 


Pupil’s  Objective 

To  compare  relative  sizes  of  objects  both  in  a  social  situation 
and  in  isolation. 

Background 

Text  pages  7  through  9  are  more  difficult  than  the  pages  that 
follow  immediately  thereafter.  This  is  necessarily  so  because 
they  are  a  form  of  oral  inventory.  They  permit  you  to  explore 
the  extent  of  mathematical  understandings  that  your  pupils  have. 

You  may  find  wide  differences  in  the  abilities  of  your  pupils  to 
respond  to  the  items  of  pages  7,  8,  and  9.  The  pupil  should 
think  of  these  pages  as  opportunities  to  show  the  things  that  he 
already  knows.  If  serious  deficiencies  are  noted  in  some  pupils, 
you  may  need  to  help  these  pupils  individually.  For  those  who 
have  minor  difficulties,  the  lessons  which  follow  page  9  will 
provide  the  help  that  is  needed. 

Pr e-Book  Lesson 

Discuss  the  large  picture  with  the  children,  identifying  the 
various  objects  that  are  pictured.  Emphasize  that  there  are  more 
of  some  objects  than  of  others  and  that  objects  of  the  same  kind 
differ  in  size. 

Using  the  Text  Page 

•  a.  Ask  the  children  to  look  at  the  rabbits  in  the  pen.  Then 
say,  Put  X  on  the  larger  rabbit. 
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b.  Ask  the  children  to  look  at  the  monkeys  in  the  cage.  Then 
say,  Put  X  on  the  smaller  monkey. 

c.  Ask  the  children  to  look  at  the  hamsters  in  the  top  cage. 
Then  say,  Put  X  on  the  smallest  hamster. 

d.  Ask  the  children  to  look  at  the  fish  in  the  tank.  Then  say, 
Put  X  on  the  biggest  fish. 

e.  Now  ask  the  children  to  look  at  the  set  of  birds  and  the  set 
of  rabbits.  Then  say:  Draw  a  ring  around  the  smaller  set. 
Make  it  clear  that  the  child  is  to  ring  the  set  having  the  lesser 
number  of  things. 

/.  Ask  the  children  to  look  at  the  dogs  in  the  cage  and  the  fish 
in  the  tank.  Then  say:  Draw  a  ring  around  the  larger  set. 
Make  it  clear  that  the  child  is  to  ring  the  set  having  the  greater 
number  of  things. 

•  Now  have  the  children  look  at  each  of  the  boxes  below  the 
big  picture.  Have  them  identify  the  things  in  each  box.  Then 
proceed,  box  by  box,  with  the  following  directions : 

a.  In  the  box  with  the  two  fish  bowls,  put  X  on  the  larger 
bowl. 

b.  In  the  next  box,  put  X  on  the  smaller  mouse. 

c.  In  the  last  box  in  the  row,  put  X  on  the  biggest  box  of 
bird  seed. 

d.  In  the  first  box  in  the  next  row,  put  X  on  the  shorter 
collar. 

e.  In  the  other  box  in  this  row,  draw  a  ring  around  the 
longer  fishing  pole. 

/.  In  the  first  box  of  the  last  row,  put  X  on  the  smallest  bird. 

g.  In  the  other  box  in  this  row,  put  X  on  the  turtle  that  is 
just  as  long  as  the  first  turtle. 

Individualizing  Instruction 

You  will  want  to  add  to  your  Inventory  Record  chart  (see  page 
[7])  the  results  you  obtained  from  the  work  on  text  page  7. 


Comparing  sizes  of  objects 
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Teaching  Book  One,  First 


Pupil’s  Objectives 

(a)  To  identify  orally  the  number  of  members  of  a  set  having 
no  more  than  10  members;  and  (b)  to  show  sets  of  no  more 
than  10  members. 

Teacher’s  Preparation 

Have  available  the  Ginn  Arithme-Sticks. 

Pre-Book  Lesson 

•  Direct  the  attention  of  all  children  to  the  large  picture  of 
the  schoolroom  on  text  page  8.  Talk  with  the  children  about 
things  they  see  in  the  picture :  a  teacher,  a  boy  and  a  girl,  a  table, 
some  chairs,  some  blocks,  some  chicks  and  ducks  pictured  on  the 
chalkboard,  and  so  on. 

•  Now  tell  the  children  to  look  at  the  chicks  on  the  chalkboard 
in  the  picture.  Ask:  Are  there  5  chicks  shown  on  the  chalk¬ 
board?  Check  to  see  that  most  children  are  responding  “Yes” 
orally.  Now  ask:  Are  there  six  ducks  shown  on  the  chalk¬ 
board?  Check  the  oral  responses  to  see  that  the  children  are  not 
only  answering  “No,”  but  that  they  realize  there  are  four  ducks, 
not  six. 

•  Show  sets  of  beads  on  a  track  of  the  Ginn  Arithme-Sticks  and 
have  children  identify  the  number  of  members  in  each  of  the 
sets  of  beads  that  you  show. 

Using  the  Text  Page 

•  Now  direct  the  attention  of  the  children  to  the  first  row  of 
single  objects  below  the  big  picture — the  chair,  the  horse,  the 
paint  jar,  and  so  on.  Tell  them  that  if  in  the  big  picture  there 
are  just  the  number  of  objects  you  mention,  the  pupil  is  to  draw  a 
ring  around  the  object  in  the  little  box;  otherwise  he  is  to  do 
nothing  in  the  little  box.  Work  somewhat  as  follows: 

a.  Have  each  child  put  his  finger  on  the  chair  in  the  first  box 
but  remind  him  that  he  is  not  to  count  this  little  chair.  Ask: 
Are  there  just  4  chairs  in  the  big  picture?  Then,  as  children 
respond,  “Yes,  there  are  just  4  chairs  in  the  big  picture,”*  say, 
Because  there  are  just  4  chairs  in  the  big  picture,  you  are  to 
draw  a  ring  around  the  little  chair  in  the  box.  (Demonstrate 
on  chalkboard.) 

b.  Now  have  each  child  put  his  finger  on  the  horse  in  the  second 
box  but  remind  him  that  he  is  not  to  count  that  horse.  Ask:  Are 
there  just  7  horses  above  the  chalkboard  in  the  big  picture? 
As  the  children  say,  “No,  there  are  not  just  7  horses  in  the  big 
picture,”  say,  No,  there  are  not  just  7  horses  in  the  big  picture 
so  you  won’t  do  anything  in  the  little  box. 

Move  about  the  room  and  inspect  papers  to  make  sure  that 
your  pupils  have  the  correct  idea  for  working  and  are  following 
the  directions. 

Explain  to  the  children  that  you  are  going  to  ask  them  some 
more  questions.  If  there  are  just  the  number  of  things  you  men¬ 
tion,  they  are  to  draw  a  ring  around  the  object  in  the  box.  If 
not,  they  are  to  do  nothing  in  the  little  box. 

c.  Now  tell  each  child  to  put  his  finger  on  the  paint  jar  in  the 
little  box.  Ask:  Are  there  just  5  paint  jars  in  the  big  picture? 
Then  say,  If  there  are  just  5  paint  jars,  draw  a  ring  around  the 
paint  jar  in  the  box. 

d.  Now  have  the  children  put  a  finger  on  the  block  in  the  little 
box.  Ask:  Are  there  just  6  blocks  in  the  big  picture?  Then 
say,  If  there  are  just  6  blocks,  put  a  ring  around  the  block  in 
the  box. 

e.  Now  have  the  children  put  a  finger  on  the  book  in  the  little 
box.  Are  there  just  5  books  in  the  big  picture?  If  there  are 
just  5  books,  draw  a  ring  around  the  book  in  the  box. 
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Half,  Page  8  (Inventory) 


/.  Now  have  the  children  put  a  finger  on  the  toy  auto  in  the 
little  box.  Are  there  no  toy  autos  in  the  big  picture?  If  there 
are  none,  you  draw  a  ring  around  the  auto. 

•  Now  tell  the  children  that  they  no  longer  will  need  to  look 
at  the  big  picture  to  answer  the  questions  you  are  going  to  ask. 
Instead,  they  are  to  answer  each  question  just  by  looking  at  the 
little  picture  in  the  bottom  row  of  boxes. 


a.  Have  the  children  look  at  the  box  with  the  scissors  in  it. 
Are  there  just  2  scissors  in  this  box?  If  there  are  just  2  scissors, 
draw  a  ring  around  the  scissors. 

b.  Now  have  the  children  look  at  the  box  with  the  crayons  in  it. 
Ask:  Are  there  just  10  crayons  in  this  box?  Then  give  similar 
directions  as  for  the  above  examples. 

c.  Now  have  the  children  look  at  the  box  with  the  pencils  in  it. 
Ask:  Are  there  just  8  pencils  in  this  box? 

d.  Now  have  the  children  look  at  the  box  with  the  erasers  in  it. 
Ask:  Are  there  just  3  erasers  in  this  box? 

e.  Now  have  the  children  look  at  the  box  with  the  can  of  paint 
brushes  in  it.  Ask  about  6  brushes  and  give  directions. 

/.  Finally,  have  the  children  look  at  the  box  with  the  string  of 
beads  in  it  and  ask  if  there  are  9  beads. 


Individualizing  Instruction 

You  will  want  to  add  to  your  Inventory  Record  chart  (see 
page  [7])  the  results  you  obtained  from  the  work  on  text  page  8. 
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Identifying,  describing,  and  comparing  sets 


Teaching  Book  One,  First  Half,  Page  9  (Inventory) 


Pupil’s  Objectives 

(a)  To  use  orally  the  ordinals  first  through  fifth ;  and  (b)  to 
show  sets  of  various  sizes  through  sets  having  10  members. 

Pre-Book  Lesson 

•  Discuss  the  large  picture,  calling  attention  to  the  horses, 
chicks,  and  ducks,  and  discuss  the  positions  of  these  animals 
using  the  words  first,  second,  third,  fourth,  and  fifth.  Words  such 
as  these  are  ordinal  numb'er  words  since  they  answer  the  question, 
In  what  position?,  rather  than  the  question,  How  many?  (the 
cardinal  use  for  number).  Discuss  these  positions  when  reading 
from  left  to  right  as  well  as  when  reading  from  top  to  bottom. 

•  Do  work  at  the  chalkboard  which  will  be  similar  to  the  work 
required  at  the  foot  of  text  page  9 :  a.  Have  one  child  show  at  the 
chalkboard  a  set  of  4  balls  and  another  a  set  of  6  balls;  b.  Show 
on  the  chalkboard  a  scattered  set  of  9  stars  and  ask  a  pupil  to 
draw  a  ring  around  6  of  the  stars. 

Using  the  Text  Page 

•  In  their  books,  refer  the  children  to  the  row  of  horses  pic¬ 
tured  at  the  top  of  the  page.  Ask  them  to: 

a.  Draw  a  ring  around  the  third  horse  from  the  left. 

b.  Put  an  X  on  the  fifth  horse. 

c.  Put  a  mark  below  the  first  horse,  starting  at  the  left. 

d.  Put  a  mark  over  the  fourth  horse. 
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•  Refer  the  children  to  the  chicks  being  colored  by  the  girls  at 
the  chalkboard.  Ask  the  children  in  the  class  to: 

a.  Put  an  X  on  the  third  chick  from  the  left. 

b.  Put  a  mark  over  the  second  chick  from  the  left. 

c.  Draw  a  mark  below  the  fifth  chick  from  the  left. 

•  Refer  the  children  to  the  ducks  pictured  at  the  right  of  the 
chalkboard.  Ask  them  to: 

a.  Draw  a  ring  around  the  fourth  duck  from  the  top. 

b.  Put  a  straight  mark  below  the  second  duck  from  the  top. 

c.  Put  an  X  in  front  of  the  third  duck  from  the  top. 

•  Now  refer  the  children  to  the  three  blank  boxes  just  below 
the  large  picture.  Direct  them  to: 

a.  Draw  5  marbles  in  the  first  box. 

b.  Draw  8  marbles  in  the  second  box. 

c.  Draw  10  marbles  in  the,  third  box. 

•  Refer  the  children  to  the  first  row  of  stars.  Direct  them  to : 

a.  Draw  a  ring  around  5  of  the  stars  in  the  first  box. 

b.  Draw  a  ring  around  7  of  the  stars  in  the  next  box. 

c.  Draw  a  ring  around  6  of  the  stars  in  the  last  box  in  the 
row. 

•  Refer  the  children  to  the  final  row  of  stars  and  give  these 
directions : 

a.  Draw  a  ring  around  8  of  the  stars  in  the  first  box. 

b.  Draw  a  ring  around  10  of  the  stars  in  the  next  box. 

c.  Draw  a  ring  around  9  of  the  stars  in  the  last  box. 

Individualizing  Instruction 

You  will  want  to  add  to  your  Inventory  Record  chart  (see 
page  [7])  the  results  you  obtained  from  the  work  on  text  page  9. 
This  is  the  last  of  the  text  pages  which  have  served  as  inventory. 
This  record  should  now  aid  you  in  deciding  how  much  reteach¬ 
ing  may  be  necessary  before  you  proceed  with  the  remaining 
pages  of  the  text. 
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Teaching  Book  One, 

Pupil’s  Objectives 

(a)  To  develop  the  ability  to  differentiate  among  sets  of  1,  2, 
and  3  members;  and  (b)  to  identify  the  number  of  each  set  by 
ringing  the  correct  numeral. 

Background 

Text  page  10  is  a  first  step  in  the  study  of  the  set  of  counting 
numbers.  At  the  outset,  it  is  important  to  have  pupils  distinguish 
clearly  between  a  number  and  a  numeral.  A  number  is  an  abstrac¬ 
tion,  an  idea.  A  numeral  is  a  name  for  a  number. 

On  this  page  are  pictured  model  sets  whose  numbers  are  the 
first  three  counting  numbers.  The  pictured  postman,  the  pic¬ 
tured  policemen,  and  the  pictured  firemen  serve  as  model  sets 
whose  numbers  are  one,  two,  and  three  respectively.  These  sets 
denote  respectively  the  properties  of  oneness,  twoness,  and 
threeness.  Any  other  set  whose  members  matched  the  members  of 
one  of  these  sets  would  have  in  common  the  number  property  of 
the  set  whose  members  matched.  With  the  three  number  prop¬ 
erties  mentioned  above,  we  associate  the  numerals  “1,”  “2,”  and 
“3”  respectively. 

The  number  zero  (which  does  not  belong  to  the  set  of  counting 
numbers)  and  the  numeral  “0”  will  be  introduced  on  text  page  26 
after  the  children  have  had  experience  with  the  first  five  counting 
numbers  (1,  2,  3,  4,  5). 

Teacher’s  Preparation 

Have  available  6  each  of  several  familiar  objects;  for  example, 

6  blocks,  6  balls,  6  chairs,  6  books,  6  pencils,  6  chalkboard  erasers. 
Also  have  at  hand  several  sets  of  Picture  Number  Cards *  for  1,  2, 
and  3.  (See  page  [218]  for  directions  for  making  these  cards.) 

If  you  wish  to  begin  construction  of  a  Number  Dictionary  Chart 
for  class  use,  refer  to  page  [219]  for  suggestions. 

Pre-Book  Lesson 

•  Place  sets  of  1  chair,  2  chairs,  and  3  chairs  at  the  front  of 
the  room.  Elicit  from  the  children  how  many  chairs  there  are  in 
each  of  the  three  sets — 1,  2,  3.  Point  to  the  single  chair  and  to 
the  sets  of  2  and  3  in  random  order,  each  time  asking,  How  many? 
Then  ask  questions  such  as:  Which  is  more — 2  chairs  or  1 
chair?  2  chairs  or  3  chairs?  3  chairs  or  1  chair? 

•  Put  1,  2,  and  3  books  on  a  table.  Again  have  children  iden¬ 
tify  how  many  in  each  instance.  Now  mention  that  we  have 
another  way  to  tell  how  many — by  written  or  printed  numerals. 
Show  the  numerals  1,  2,  3  (along  the  chalk  rail,  for  example). 
Elicit  from  the  children  the  word  associated  with  each  symbol — 
one,  two,  three.  Then  point  to  the  single  book;  ask  a  child  to  show 
you  the  numeral  that  tells  how  many.  Do  the  same  with  the  set 
of  2  books  and  the  set  of  3  books.  Then  point  to  the  sets  of  books 
in  random  order.  Have  one  child  ask,  “How  many?”  Have 
another  child  pick  the  numeral  to  tell  how  many. 

•  Continue  in  a  similar  manner  with  other  sets  available. 

Using  the  Text  Page 

•  Refer  now  to  the  three  pictures  that  constitute  the  number 
dictionary  at  the  top  of  the  page.  Have  the  children  identify 
orally  how  many  postmen  are  shown  in  the  first  picture,  how 
many  policemen  in  the  second,  and  how  many  firemen  in  the 
third.  Call  attention  each  time  to  the  related  number  symbol  in 
the  upper  left  corner  of  the  picture. 

•  Now  refer  the  children  to  the  first  of  the  smaller  pictures 
showing  the  fire  engines.  Ask  how  many  fire  engines  there  are. 


Identifying  the  number  of  members  in  a  set  —  as  many  as  3 


First  Half,  Page  10 

Direct  attention  to  the  fact  that  Cappy  has  already  finished  his 
work  by  drawing  a  ring  around  the  numeral  2  to  tell  how  many. 
Have  pupils  trace  over  Cappy’s  work.  Next,  refer  to  the  picture 
of  the  helmets.  Again  ask,  How  many?  Then  direct  attention  to 
the  fact  that  Cappy  has  started  to  show  us  which  numeral  tells 
how  many.  Have  the  children  complete  drawing  a  solid  ring 
around  the  3  where  Cappy  is  working. 

Discuss  one  or  both  of  the  remaining  two  boxes  in  the  row  and 
then  instruct  the  children  to  proceed  independently  with  the 
remaining  boxes  on  the  page. 

•  Refer  the  children  again  to  the  pictures  at  the  top  of  the 
page.  Develop  the  idea  that  2  things  are  1  more  than  1  and  that 
3  things  are  1  more  than  2.  Then  provide  the  following  oral 
experiences  dealing  with  the  comparison  of  sets: 

a.  Look  at  the  row  of  pictures  of  the  postman,  the  policemen 
and  the  firemen. 

Are  there  more  firemen  than  policemen? 

Are  there  fewer  policemen  than  postmen? 

b.  Look  at  the  next  row  of  pictures:  the  fire  engines,  fire  hats, 
fire  axes,  and  fire-alarm  box. 

Are  there  more  fire  engines  than  fire  hats? 

Are  there  just  as  many  fire  axes  as  fire  engines? 

Are  there  fewer  fire-alarm  boxes  than  fire  hats? 

c.  Continue  in  the  same  way  with  the  other  rows  of  pictures. 
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4EES!^-  Teaching  Book  One, 

Pupil’s  Objectives 

(a)  To  develop  the  ability  to  find  one  thing,  two  things,  or 
three  things  in  a  larger  set;  and  (b)  to  learn  that  number  name 
and  numeral  are  synonymous. 


First  Half,  Page  1 1 

a  member  of  A.  When  this  condition  prevails,  we  may  say  that 
A  is  a  proper  subset  of  B — or,  as  we  do  in  the  earlier  phase  of  the 
developmental  work  in  Mathematics  We  Need,  we  may  say  that  A 
is  a  part  of  B. 


Background 

Children  are  constantly  selecting  some  members  from  a  given 
set,  thus  rejecting  the  extra  members.  On  text  page  11,  emphasis 
is  placed  upon  selecting  a  specified  number  of  members  (1,  2, 
or  3)  from  a  larger  set.  The  number  of  members  to  be  selected 
is  indicated  by  the  numeral  1,  2,  or  3  in  each  box. 

In  effect,  in  each  instance  a  subset  of  the  given  set  is  being 
selected.  In  general,  when  we  say  that  one  set,  A,  is  a  subset  of 
a  set,  B,  we  mean  that  every  member  of  set  A  is  also  a  member  of 
set  B.  For  instance,  the  set  of  boys  in  your  class  is  a  subset  of 
the  set  of  children  in  your  class,  since  every  member  of  the  set  of 
boys  in  your  class  is  also  a  member  of  the  set  of  children  in  your 
class. 

Notice  that  in  the  last  exercise  on  this  page,  the  pupil  is  to 
ring  the  entire  set  of  2  things.  Nevertheless,  the  set  that  he  rings 
is,  by  definition,  a  subset  of  the  given  set,  since  every  member  of 
the  former  is  also  a  member  of  the  latter.  In  fact,  one  of  the 
subsets  of  any  set  is  that  set  itself! 

Often  when  we  observe  that  one  set,  A,  is  a  subset  of  a  set,  B, 
we  also  observe  that  there  is  at  least  one  member  of  B  that  is  not 
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Teacher’s  Preparation 

Have  available  5  addressed  envelopes  of  the  same  size,  with 
canceled  stamps. 

Pre-Book  Lesson 

•  Playing  Postman.  Place  the  5  envelopes  in  an  orderly 
arrangement  on  a  desk.  Ask  a  child  to  select  2  of  them  to  give  to 
another  child.  In  a  similar  manner,  place  4  or  5  envelopes  on  a 
desk  in  patterned  arrangements.  In  each  instance  ask  a  child 
to  select  1  or  2  or  3  envelopes  to  give  to  another  child. 

•  Follow  a  procedure  similar  to  the  above,  but  with  one  ex¬ 
ception.  Instead  of  stating  orally  how  many  envelopes  are  to  be 
selected,  write  the  numeral  1  or  2  or  3  on  the  chalkboard  to 
indicate  the  number  of  envelopes  to  be  selected. 

Using  the  Text  Page 

•  Direct  the  children’s  attention  to  the  sets  of  envelopes  shown 
at  the  top  of  the  page.  Then  have  the  children  point  to  the  first 
box  at  the  left.  Ask  the  children  what  the  little  numeral  in  the 
upper  left-hand  corner  of  the  box  tells  them.  (The  number  of 
envelopes  to  be  selected.)  Ask  the  children  how  Cappy  showed 
that  he  had  chosen  3  envelopes.  (By  drawing  a  ring  around  3  of 
them.)  Have  the  children  trace  over  the  dashed  ring. 

•  Refer  to  the  next  box.  In  like  manner,  have  the  children 
tell  that  the  numeral,  2,  shows  that  2  envelopes  are  to  be  selected. 
Have  them  help  Cappy  by  using  their  pencils  to  trace  over  the 
dashed  ring. 

•  Have  all  the  children  work  together  on  the  next  two  boxes 
in  this  row.  Check  to  be  certain  that  each  child  has  worked 
correctly. 

•  For  the  other  rows  on  the  page,  have  the  children  first 
identify  what  is  shown  in  each  box.  Make  it  clear  that  they  are 
then  to  follow  the  procedure  used  in  the  first  row — draw  a  ring 
around  the  number  of  objects  called  for  by  the  numeral  in  the 
upper  left-hand  corner  of  the  box.  Have  the  children  work 
independently  on  the  remainder  of  the  page.  Circulate  among 
them  and  give  help  as  needed. 

Individualizing  Instruction 

•  For  the  slower  learners  who  need  further  practice  in  this 
experience  of  representing  sets,  prepare  a  work  sheet  similar  to 
text  page  1 1 ,  this  time  showing  various  representative  items,  such 
as  circles,  triangles,  squares,  and  so  on. 

•  More  capable  children  who  have  a  special  interest  in  this  type 
of  activity  may  make  drawings  showing  various  representative 
items  in  several  ways  so  that  a  pictured  set  of  2  or  3  may  be  selected 
from  a  patterned  arrangement  of  3  or  4  or  5. 

•  Make  use  of  this  page  for  oral  maintenance  experiences  in 
comparison  of  the  sizes  of  objects. 

Look  at  the  pictures  of  envelopes,  whistles,  badges,  and 
buttons. 

Which  things  are  shown  largest — the  envelopes,  the  whis¬ 
tles,  the  buttons,  or  the  badges? 

Which  things  are  shown  smallest — the  envelopes,  the  whis¬ 
tles,  the  buttons,  or  the  badges? 

Are  the  whistles  smaller  than  the  envelopes? 

Are  the  buttons  larger  than  the  badges? 


Showing  sets  with  as  many  as  3  members 
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Teaching  Book  One,  First  Half,  Page  12 


Pupil’s  Objectives 

(a)  To  learn  to  identify  patterns  having  1-5  members;  (b)  to 
learn  to  identify,  in  a  social  situation,  pictured  sets  with  1-5 
members;  and  (c)  to  learn  about  the  ordering  of  sets  having  one, 
two,  three,  four,  or  five  members. 

Background 

The  text  page  pictures  sets  of  ducks  and  sets  of  stars  (in  pat¬ 
terned  arrangements  that  will  recur  frequently)  as  model  sets 
to  review  the  numbers  one,  two,  three  and  the  numerals  “1,” 
“2,”  “3”  and  to  introduce  the  numbers  four  and  five  and  the  num¬ 
erals  “4”  and  “5.”  All  sets  that  can  be  matched  with  either 
model  set  of  four  have  in  common  the  property  of  fourness.  With 
each  such  set,  we  may  associate  the  number  four  and  the  numeral 
“4.”  Also,  all  sets  that  can  be  matched  with  either  model  set  of 
five  have  in  common  the  property  of fiveness.  With  each  such  set, 
we  may  associate  the  number  five  and  the  numeral  “5.” 

The  process  of  counting  is,  in  reality,  a  process  in  which  the 
following  sets  are  used  as  model  sets,  and  the  set  being  counted  is 
matched  with  the  appropriate  model  set:  {1},  {1,2},  {1,  2,  3}, 
{1,  2,  3,  4},  {1,  2,  3,  4,  5},  •  •  •  (and  so  on,  indefinitely). 

Ideas  associated  with  the  ordering  of  sets  having  one,  two,  three, 
four,  or  five  members  are  made  explicit  on  this  text  page.  For 
two  given  sets,  A  and  B,  one  and  only  one  of  these  three  conditions 
prevails: 

A  has  exactly  as  many  members  as  B  (or  B  has  exactly  as  many 
members  as  A). 

A  has  more  members  than  B  (or  B  has  fewer  members  than  A). 

A  has  fewer  members  than  B  (or  B  has  more  members  than  A). 
We  thus  are  permitted  to  order  sets  and  the  numbers  associated 
with  those  sets. 


Teacher’s  Preparation 

A  class  Number  Dictionary  Chart  is  a  convenient  and  useful  aid. 
See  the  description  of  such  a  chart  on  page  [219]. 

Picture  Number  Cards*  and  Pattern  Number  Cards*  are  excellent 
for  class  use  and  for  individual  flash-card  practice.  See  a  descrip¬ 
tion  of  such  cards  on  page  [218]. 

Pr e-Book  Lesson 

•  Place  the  Picture  Number  Cards  for  1,  2,  3,  4,  5  in  random  ar¬ 
rangement  on  the  chalkboard  ledge.  Have  children  volunteer  to 
identify  the  sets.  Change  the  arrangement  and  repeat  the  activity. 

•  Repeat  the  above  activities  using  the  Pattern  Number  Cards. 

•  Have  children  identify  the  numbers  of  some  arranged  sets. 

Using  the  Text  Page 

•  Direct  attention  to  the  number  dictionary  at  the  top  of  the 
page  and  discuss  it  with  the  children.  Emphasize  that  each  set 
in  the  sequence  has  1  more  item  than  the  set  before  it.  Give 
special  attention  to  the  set  of  4  as  one  more  than  the  set  of  3  and 
to  the  set  of  5  as  one  more  than  the  set  of  4.  (This  dictionary  can 
be  used  for  reference  as  needed  in  the  exercises  that  follow.)  Lead 
the  pupils,  if  you  can,  to  tell  you  that  the  numeral  2  (or  3  or  4  or 
whatever)  may  be  used  to  show  the  number  of  ducks  or  stars. 

•  Discuss  the  arrangements  of  the  stars  in  each  standard  pat¬ 
tern  (1-5),  as  these  patterns  will  be  used  in  the  text.  Discuss  also 
other  patterns,  but  conclude  that  these  are  our  patterns. 

•  Discuss  the  large  picture,  asking  the  children  to  identify  by 
name  (though  not  by  number)  the  various  things  which  make  up 
pictured  sets,  such  as  trees,  girls,  and  so  on.  Then  ask:  How 


*See  7,  page  [215]. 
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many  planes  are  there  in  the  sky?  .  .  .  How  many  cars  do  I 
you  see?  .  .  .  How  many  boys  are  on  the  jungle  gym? — these 
and  similar  questions  relating  to  the  sets  pictured. 

Individualizing  Instruction 

Text  pages  13-15  provide  many  experiences  which  will  develop 
the  ability  to  read  numerals  and  identify  patterns ;  but  it  may  be  I 
as  well  to  suggest  here  (though  you  may  use  the  suggestions  later) 
several  types  of  experience  for  practice. 

•  Individual  practice.  Organize  practice  for  identification 
with  the  Picture  Number  Cards  and  the  Pattern  Number  Cards. 

•  Games.  The  following  games,  selected  from  pages  [220]-  j 
[232],  may  be  used  with  appropriate  limitations  at  this  time:  i 
Climb  the  Ladder  (1)  and  (2);  Dominoes  (1)  and  (2);  Fish  (1)  and  | 
(2);  Fish  with  Bait;  Knock,  Knock;  fi^ooks. 

•  Provide  the  following  comparison  experiences  for  all  pupils: 

a.  Look  at  the  pictures  of  the  ducks  and  the  pictures  of  the  i 
stars  at  the  top  of  the  page. 

Which  picture  is  larger — a  duck  or  a  star? 

b.  Now  look  at  the  big  picture  below  the  ducks  and  the  stars.  j 

Which  are  higher — the  airplanes  or  the  boys? 

Which  are  lower — the  boys  or  the  girls? 

Are  there  more  bicycles  than  airplanes? 

Are  there  fewer  trees  than  cars? 

Are  there  just  as  many  bicycles  as  children? 
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Pupil’s  Objectives 

(a)  To  identify  the  number  of  a  set  (1-5  members);  and  (b) 
to  review  the  patterns  for  the  numbers  4  and  5. 

Background 

This  lesson  provides  an  opportunity  for  you  to  evaluate  your 
pupils’  progress  in  identifying  the  numerals  1-5  and  in  recogniz¬ 
ing  the  standard  patterns  for  sets  having  as  many  as  5  members. 

Some  of  the  sets  shown  on  the  text  page  have  unlike  members. 
This  should  not  prove  difficult  since  the  idea  of  a  set  as  a  well- 
defined  collection  of  things  has  been  developed  in  earlier  ex¬ 
periences.  You  may  wish  to  point  out  again,  however,  that  the 
members  of  a  set  may  be  alike  or  different  whenever  there  is 
more  than  one  member.  Note  also  that,  as  the  children  move 
from  the  guided  oral  experiences  of  text  page  12  to  the  written 
experiences  of  text  page  13,  the  members  of  the  sets  shown  are  in 
isolation  rather  than  in  a  complex  social  setting. 

Pre-Book  Lesson 

•  Write  the  numerals  through  5  on  the  chalkboard.  Hold  up 
some  fingers  on  one  hand,  and  have  the  children  go  to  the  chalk¬ 
board  and  point  to  the  correct  numeral  for  the  number. 

•  Point  to  groups  of  2  or  3  or  4  or  5  objects  in  the  classroom. 
Again  have  the  children  identify  the  number  by  indicating  the 
correct  numeral  on  the  chalkboard. 
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•  Make  a  drawing  of  5  kittens  (or  other  objects)  on  the  chalk¬ 
board,  with  the  numerals  1  through  5  written  below.  Have 
someone  go  to  the  chalkboard  and  ring  the  correct  numeral  (as 
will  be  done  later  in  the  text  exercises). 

•  Have  the  children  close  their  eyes  while  you  erase  one  or 
more  of  the  objects  in  your  drawing.  Again  have  a  child  ring  the 
correct  numeral  on  the  board. 

•  Repeat  the  preceding  activities  using  sets  of  representative 
objects  such  as  discs*  arranged  on  a  flannel  board*  in  regular 
patterns  for  2  or  3  or  4  or  5. 

Using  the  Text  Page 

•  Help  the  children  with  the  first  exercise  or  two,  leaving 
them  to  their  own  devices  for  the  remaining  exercises  as  soon  as 
you  think  they  are  ready  to  work  independently. 

•  When  the  work  of  the  first  three  rows  (for  pictures  of  real 
objects)  has  been  completed,  check  the  numerals  which  have*" 
been  ringed,  noting  the  children  who  need  special  help. 

•  In  the  last  three  rows,  give  special  attention  to  the  regular 
patterns  for  3,  4,  and  5.  Make  use  of  the  Pattern  Number  Cards 
or  flash-card  practice. 

•  Provide  the  following  experiences  in  relation  to  the  com¬ 
parison  of  objects  and  of  sets : 

a.  Look  at  the  pictures  of  the  things  in  the  two  rows  at  the  top 
of  the  page. 

Which  is  the  largest  thing  you  see  there? 

Which  box  has  the  most  things? 

Which  box  has  the  fewest  things? 

Are  there  as  many  footballs  as  pocketbooks? 

Are  there  more  ice  skates  than  dolls? 

b.  Now  look  at  the  row  of  balls. 

Are  there  more  balls  in  the  first  box  than  in  the  last  box  in 
this  row? 

In  which  box  in  this  row  are  there  the  most  balls? 

In  which  box  in  this  row  are  there  the  fewest  balls? 

c.  Now  look  at  the  row  of  dots.  (Draw  a  dot  on  the  chalk¬ 
board  if  necessary.) 

Are  there  fewer  dots  in  the  first  box  than  in  the  last  box  in 
this  row? 

Are  there  more  dots  in  every  other  box  in  this  row  than 
there  are  in  the  first  box? 

Individualizing  Instruction 

•  Duplicate  exercises  similar  to  those  on  the  text  page  for 
extra  practice  as  seems  necessary.  For  slower  learners,  make  use  of 
any  of  the  teaching  suggestions  offered  in  connection  with  the 
preceding  text  page. 

•  Slower  learners  who  need  further  comparison  experiences  will 
be  helped  by  the  following,  which  utilize  geometric  shapes  and 
other  pictured  objects  in  the  last  two  rows  of  the  text  exercises: 

a.  Now  look  at  the  pictured  rectangle  shapes.  (Refer  to  the 
orange  color  if  children  are  having  difficulty  with  identification.) 

Are  there  just  as  many  rectangle  shapes  in  the  first  box 
as  in  the  last  box  in  this  row? 

In  which  box  are  there  the  most  rectangle  shapes? 

In  which  box  are  there  the  fewest  rectangle  shapes? 

b.  Have  the  pupils  work  similarly  in  the  boxes  of  the  last  row. 

•  Have  all  pupils  identify  various  sets  that  have  one  more  member 
than  specific  groups  you  indicate. 

•  Have  more  capable  children  identify  various  sets  that  have  two 
more  or  three  more  members  than  specific  groups  you  indicate. 

*See  2  and  5,  page  [215]. 
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Pupil’s  Objectives 

(a)  To  develop  the  ability  to  identify  the  number  of  a  set 
(1-5  members)  in  a  social  situation,  indicating  the  size  of  each 
set  by  drawing  a  ring  around  the  correct  numeral;  and  (b)  to 
learn  to  compare  the  sizes  of  sets  (1-5  members)  when  they  appear 
in  a  social  situation. 

Pre-Book  Lesson 

Talk  with  the  children  about  farm  experiences  they  may  have 
had.  Give  special  attention  to  various  things  in  the  picture — 
barn,  milk  cans,  cows,  dogs,  hens,  pigs,  silos,  milk  pails,  corn 
shocks,  trees. 

Using  the  Text  Page 

•  Continue  discussing  the  picture.  Ask: 

How  many  cows  do  you  see  in  the  picture? 

How  many  trees  do  you  see  in  the  picture? 

•  Use  the  first  box,  where  Cappy  is  working,  to  indicate  what 
the  children  are  to  do  independently.  Refer  to  the  cow  and  the 
numerals  1,  2,  3,  4,  and  5  following.  Ask  pupils  again  how  many 
cows  they  see  in  the  big  picture  (4).  Have  them  help  Cappy  by 
completing  the  dashed  ring  around  the  4  to  tell  that  there  are 
four  cows  in  the  picture. 

•  Have  the  children  work  the  remainder  of  the  page  inde¬ 
pendently.  Before  doing  so,  however,  clarify  just  what  is  to  be 
identified  in  each  instance: 

the  number  of  dogs 
the  number  of  milk  pails 
the  number  of  milk  cans 
the  number  of  silos 
the  number  of  corn  shocks 
the  number  of  trees 
the  number  of  hens 

Circulate  among  the  children  as  they  are  working,  giving  help 
as  needed. 

•  Have  the  children  answer  these  questions  in  relation  to  the 
farm  picture  for  oral  maintenance  in  comparison: 

Are  there  more  cows  than  hens  in  the  picture? 

Are  there  fewer  milk  cans  than  milk  pails? 

Are  there  more  trees  than  corn  shocks? 

Are  there  fewer  pigs  than  cows? 

Individualizing  Instruction 

•  If  some  of  the  slower  learners  need  further  experience  with 
set  comparisons  in  social  situations,  go  back  to  the  picture  on 
text  page  12  and  ask  questions  similar  to  those  asked  about  the 
picture  on  text  page  14. 

•  Have  all  pupils  make  various  set  comparisons  (sets  with  as 
many  as  5  members)  as  they  appear  in  the  social  classroom  setting. 

•  Have  your  more  capable  children  make  exact  comparisons  with 
sets  in  social  settings — for  instance,  “The  reading  group  has 
two  more  boys  than  girls.” 


Looking  Ahead 


Looking-Ahead  oral  experiences  will  be  inserted  from  time  to 
time  so  that  you  can  give  your  pupils  preparation  for  written  ex¬ 
periences  to  come  later  in  the  program.  The  sections  below 
provide  oral,  manipulative  experiences  with  the  ordinal  concepts 
of  first ,  second,  and  third. 

•  Have  three  children  stand  in  line  at  the  front  of  the  group 
you  are  working  with.  Moving  from  left  to  right,  have  each  child 
identified  by  name  (Billy,  Jane,  Jack).  Then  tell  the  children 
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that  there  are  number-names  we  could  use  to  tell  which  of  the  chil¬ 
dren  we  are  talking  about.  Again,  beginning  at  the  left,  ask 
what  number-name  we  might  use  with  each  child.  Elicit  the 
answers  first,  second,  third.  (Tell  these  number-names  to  the  chil¬ 
dren  if  necessary.) 

•  Now  have  three  other  children  replace  the  ones  used  previ¬ 
ously  and  repeat  the  experience  just  used.  Ask:  Who  is  first? 
Who  is  second?  Who  is  third? 

•  Ask  similar  questions  with  3  other  children  but  not  in  se¬ 
quential  order;  that  is,  ask:  Who  is  second?  Who  is  first?  Who 
is  third? 

•  Repeat  with  other  children,  asking  the  questions  in  a  dif¬ 
ferent  order. 

•  Have  three  children  come  to  the  front  of  the  room.  Ask 
someone  to  give  a  book  to  the  second  child.  Ask  someone  else  to 
give  a  pencil  to  the  first  child.  Ask  which  child  was  given  nothing. 

•  Now  put  three  blocks  in  a  row  on  a  table.  Ask  one  child 
to  point  to  the  second  block.  Ask  another  child  to  point  to  the 
first  block.  Ask  another  child  to  point  to  the  third  block. 

•  Provide  a  similar  experience  using  four  books  or  other 
objects. 

•  Avail  yourself  of  opportunities  to  use  the  ordinals  first, 
second,  and  third  in  relation  to  a  variety  of  objects  and  activities 
within  the  classroom  environment. 
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Identifying  the  number  of  members  in  a  set,  in  social  situation 


Teaching  Book  One, 

,  Pupil’s  Objectives 

(a)  To  show  sets  with  1-5  members  when  the  number  for  each 
set  is  shown;  and  (b)  to  finish  showing  sets  with  2-5  members 
by  noting  the  given  part  and  drawing  more  members  (the  other 
part). 

Background 

Pages  15  through  19  comprise  a  unit  on  representing  numbers 
by:  (a)  drawing  all  the  members  to  show  a  required  set;  (b) 
drawing  more  members  to  show  a  required  set;  and  (c)  selecting 
a  subset  of  a  given  set  to  show  a  required  set. 

On  this  page,  children  are  asked  to  perform  two  different 
activities.  In  the  upper  portion  they  are  required  to  draw  all 
the  members  of  a  set  whose  size  is  indicated  by  a  numeral  in  the 
upper  left  corner  of  the  box.  In  the  lower  portion,  they  draw 
more  members  to  show  a  set  of  a  certain  size.  In  effect,  a  subset, 
or  part,  is  given,  and  the  total  set  indicated  which  has  this  as 
one  part  is  to  be  shown. 

Pre-Book  Lesson 

•  Write  the  numeral  3  or  the  numeral  5  on  the  chalkboard. 
Ask  the  children  to  find  a  set  of  objects  in  the  classroom  repre¬ 
senting  the  number  indicated. 

•  Write  a  numeral  for  a  number  between  1  and  5  on  the  chalk¬ 
board  and  say,  Show  me  that  many  fingers.  Check  for  accuracy. 
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•  Write  the  numeral  3  on  the  board,  hold  up  one  finger  only, 
and  ask :  Have  I  shown  that  many?  What  must  I  do? 

•  Repeat,  writing  “4”  or  “5”  and  showing  too  few  fingers. 

•  Write  the  numeral  4  on  the  chalkboard,  and  draw  2  cherries. 

Have  I  shown  that  many  cherries?  What  must  be  done?  Who 
will  do  it? 

Using  the  Text  Page 

•  In  the  first  half  of  the  page,  the  children  are  to  reproduce 
the  entire  set  called  for  by  the  numeral.  Help  with  the  first  ex¬ 
ercise  or  the  first  two  exercises  on  the  page.  Have  the  pupils 
finish  what  Cappy  has  started  in  the  first  box.  Then  have  the 
children  complete  the  other  exercises  in  the  first  section.  Move 
about  the  room,  inspecting  and  helping  as  necessary.  Discuss 
with  the  class  what  they  have  done  before  starting  work  in  the 
bottom  part  of  the  page  where  pupils  are  to  complete  sets  already 
started. 

•  Try  to  elicit  from  the  children  what  is  to  be  done  in  the 
first  exercise  with  the  pails  (trace  over  the  dashed  marks  to  finish 
the  indicated  set  of  2) .  Have  them  try  the  next  exercise  by  them¬ 
selves  in  which  they  increase  the  set  of  4  given  pails  by  drawing 
1  more,  to  make  5.  Discuss  the  work.  When  the  children  show 
that  they  can  move  ahead,  have  them  complete  the  page. 

Individualizing  Instruction 

•  For  slower  learners,  cards  1-3  of  Pegboard  Discovery  Guides * 
will  provide  further  experience  with  numbers  1-5. 

•  If  necessary,  provide  extra  practice  for  all  pupils  modeled  on 
the  two  types  of  representation  called  for  on  text  page  15.  For 
more  capable  children,  prepare  exercises  in  which  the  two  types  are 
mixed. 

•  From  now  on,  to  the  extent  possible,  write  on  the  chalkboard 
the  numerals  1  through  5  in  giving  directions  for  work  and,  when 
occasion  permits,  have  pupils  bring  to  you  the  number  of  objects 
specified.  Do  not  limit  this  activity  specifically  to  the  arithmetic 
period. 

•  For  all  pupils,  extend  the  work  of  representation  to  sounds 
(whole  set  and  completion  of  set)  by  using  some  of  the  following 
and  similar  activities: 

For  the  number  of  times  shown  by  the  numeral  written  on  the 
chalkboard  or  on  a  flash  card  tell  a  pupil: 

a.  Clap  your  hands. 

b.  Ring  a  bell. 

c.  Say  the  word  “Sam.” 

d.  Tap  your  desk  with  a  pencil. 

Reminder 

In  free  periods  of  four  or  five  minutes  now  and  then,  are  you 
asking  children  to  perform  simple  number  tasks  with  real  objects 
and  representative  materials? 

*See  9R  and  9S,  page  [215]. 
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Pupil’s  Objective 

To  complete  pictured  sets  having  2-5  members  by  noting  the 
part  shown  and  drawing  more  members  (the  other  part)  to  show 
a  set  of  a  specified  size  (the  whole). 

Background 

Note  the  progression  toward  abstraction  as  you  proceed  from 
the  top  row  toward  the  lower  portion  of  the  page.  First,  the 
children  work  with  pictures  of  actual  objects,  then  with  substi¬ 
tute,  or  semi-concrete  objects.  Use  the  words  triangle  pictures  in 
discussing  the  last  row  on  this  page. 

Pre-Book  Lesson 

Preparatory  to  work  with  this  page  and  the  following  one, 
talk  with  the  children  about  the  idea  of  cleanliness.  Ask  them 
about  some  of  the  things  they  use  to  help  keep  themselves  clean 
and  neat.  Emphasize  things  pictured  on  these  two  pages:  soap, 
washcloth,  towel,  sponge,  toothpaste,  and  so  on. 


Using  the  Text  Page 

•  The  nature  of  the  activity  on  this  page  is  identical  with  that 
used  in  the  lower  half  of  the  preceding  page.  In  each  box  the 
child  is  to  draw  enough  more  of  the  pictured  object  to  have  as 
many  in  all  as  are  indicated  by  the  numeral  in  the  upper  left- 
hand  corner  of  the  box.  Remind  the  children  of  what  they  did 
on  the  previous  page  and  use  the  first  box  at  the  top  of  this  page 
for  further  illustration.  Have  the  children  sense  that  4  wash 
cloths  are  to  be  shown,  that  3  are  there,  and  that  Cappy  is  draw¬ 
ing  the  1  more  that  is  needed.  Have  the  children  trace  over  the 
dashed  marks  that  Cappy  is  drawing,  outlining  the  shape  of  the 
wash  cloth.  Explain  to  the  children  that  details  of  the  face  cloth, 
towel,  and  so  on,  need  not  be  shown.  It  is  necessary  only  to  show 
the  outline  of  the  object  pictured  in  each  box. 

•  Have  the  children  work  through  the  exercises  on  this  page 
independently.  The  first  three  rows  show  pictures  of  real  objects 
and  the  last  row  takes  a  step  toward  the  abstract,  by  picturing 
simple  triangles.  Use  the  words  triangle  pictures  and,  in  this 
way,  again  call  attention  to  the  geometric  form  being  shown. 
Circulate  among  the  children  to  answer  questions  and  take  care 
of  difficulties  as  they  arise. 

Individualizing  Instruction 

For  those  who  need  further  work,  pattern  extra  practice  after 
the  last  row  of  exercises  on  this  page.  If  you  wish,  show  other 
geometric  forms,  circles,  rectangles,  squares,  and  so  on. 
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Showing  sets  with  as  many  as  5  members 


Teaching  Book  One,  First  Half,  Page  17 


Pupil’s  Objective 

To  extend  the  ability  to  represent  numbers  by  showing  a  part 
(1-5  members)  of  a  larger  given  set. 

Background 

The  principal  activity  of  this  page  consists  in  having  the  chil¬ 
dren  show  a  desired  set  by  drawing  a  ring  around  a  subset  of 
a  pictured  set.  On  this  page,  too,  the  work  progresses  from 
pictures  of  actual  objects  toward  the  greater  abstractness  of  dot 
and  star  pictures  in  the  bottom  panels. 

Pre-Book  Lesson 

•  Write  on  the  chalkboard  one  of  the  numerals  from  1  through 
5  and  ask  a  child  to  remove  from  a  prearranged  larger  set  the 
number  of  pieces  of  chalk  indicated  by  the  numeral. 

•  Have  6  or  7  children  stand  along  a  wall  and  ask  another 
child  to  select  from  the  set  a  smaller  set  (as  indicated  by  a  numeral 
on  the  chalkboard)  to  go  to  their  seats. 

•  Prepare  some  chalkboard  work  similar  to  the  exercises  on 
text  page  17,  and  have  one  child  at  a  time  work  on  each  chalk¬ 
board  exercise  to  represent  a  specified  set. 

Using  the  Text  Page 

Have  pupils  describe  what  Cappy  is  doing  in  the  first  box  on 
the  page — drawing  a  ring  around  2  of  the  combs  in  the  set  shown 
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because  the  numeral  in  the  upper  left  corner  is  2.  Have  the 
children  help  Cappy  by  tracing  over  the  dashed  ring  he  is  draw¬ 
ing.  Encourage  the  children  to  work  the  remaining  exercises 
on  the  page  independently.  Circulate  among  the  children,  giving 
appropriate  help  as  needed.  The  first  four  rows  of  boxes  contain 
pictures  of  real  items  and  the  last  row  introduces  sets  of  stars 
and  dots. 

Individualizing  Instruction 

Slower  learners  who  are  having  trouble  may  benefit  from  work 
with  sets  of  manipulative  materials.  From  sets  of  blocks,  marbles, 
pieces  of  chalk,  and  so  on,  let  them  select  the  number  of  objects 
you  indicate  by  a  numeral  drawn  on  the  chalkboard  or  fingers 
you  hold  up.  More  capable  children  may  assist  in  this  activity  by 
working  with  individual  slower  learners. 

Looking  Ahead 

•  It  is  to  be  expected  that  most  children  will  be  able  to  count 
at  least  as  far  as  10,  both  by  rote  and  rationally  (for  purposes  of 
enumeration),  at  this  point  in  the  instructional  program.  Your 
earlier  inventory  (in  connection  with  text  page  8)  will  give  an 
indication  of  this.  Some  children  still  may  not  possess  these 
desired  counting  abilities. 

a.  Provide  opportunities  for  them  to  enumerate  items  in  sets 
of  6,  7,  8,  9,  and  10  things.  If  the  number  series  is  known  but 
children  are  unable  to  apply  it  effectively  to  find  how  many  in  a 
set,  be  certain  that  in  enumerating  objects  the  children  do  more 
than  merely  touch  each  object  in  turn.  Have  them  move  each 
succeeding  object  to  join  those  counted  previously.  This  will 
help  children  to  associate  a  number-name  such  as  eight  with  all 
the  members  of  a  set. 

b.  If  difficulty  is  encountered  with  the  serial  order  of  numbers 
as  far  as  10,  use  songs  and  rhymes  such  as  “Ten  Little  Indians,” 
“One,  Two,  Button  My  Shoe,”  and  so  on,  as  an  aid  in  developing 
rote  counting. 

•  Develop  the  counting  series,  1 1  through  20,  in  a  rational 
setting  by  enumerating  objects. 

a.  Beginning  with  a  set  of  10,  keep  putting  1  more  with  the 
set  as  the  number-names  for  11  through  20  are  established.  Some 
children  already  will  know  this  sequence.  Use  them  as  helpers 
for  the  other  children. 

b.  When  working  with  sets  of  11,  12,  13,  and  so  on,  show  these 
as  a  set  of  10  and  some  more.  Do  not  develop  the  tens-and-ones 
concept  as  such,  but  let  the  grouping  of  objects  suggest  this  idea 
which  will  be  developed  systematically  later  in  this  text. 

c.  Help  children  to  see  how  the  number-names  beginning  with 
thirteen  are  very  much  like  the  number-names  three  through  nine. 
This  is  a  very  helpful  way  to  assist  children  in  learning  and  ap¬ 
plying  the  counting  sequence  in  the  second  decade. 

d.  Ask  the  children  to  name  the  number  that  comes  after  16; 
after  11 ;  after  14;  and  so  on. 

e.  Ask  the  children  to  begin  with  a  number  such  as  7  and  count 
on  through  20  or  to  some  indicated  number  earlier  in  the  count¬ 
ing  series. 

•  Let  pupils  use  selected  cards  from  Pegboard  Discovery  Guides, 
Numbers  and  Numerals  0-20*. 

*See  9R  and  9S,  page  [215]. 


Showing  sets  with  at  many  as  5  members 
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Teaching  Book  One,  First  Half,  Page  18 


Pupil’s  Objective 

To  show  a  required  set  of  as  many  as  5  members  (a)  by  draw¬ 
ing  more  members  to  complete  the  set  or  (b)  by  showing  a  part 
of  a  given  set. 

Background 

This  is  a  review  of  pages  15-17  where  children  engaged  in  the 
two  activities  of  drawing  more  items  to  show  a  required  set  and 
ringing  a  subset  of  a  set  to  show  a  required  set.  This  page  also 
may  be  considered  as  readiness  experience  for  the  activity,  of 
the  following  page  in  which  pupils  will  draw  a  ring  around  all 
of  one  set  shown  and  part  of  another  set  to  show  a  required  set. 


Using  the  Text  Page 

Cappy  has  already  started  to  work  in  the  first  box  in  each 
section.  The  pupils  have  done  similar  work,  so  no  detailed  ex¬ 
planations  should  be  needed.  You  may  observe  their  work  in 
the  first  row  of  each  section,  however,  so  as  to  make  certain  that 
the  procedure  is  understood.  Then  have  them  complete  the 
entire  page  independently. 


Individualizing  Instruction 

•  Extra  practice  as  desired  or  needed  can  be  patterned  after 
the  exercises  on  the  text  page. 

•  As  a  more  challenging  exercise  for  more  capable  children ,  pre¬ 
pare  practice  material  in  which  the  two  forms  of  representation 
used  on  this  page  appear  in  mixed  order.  The  child  must  then 
decide  in  each  exercise  which  of  two  things  he  must  do  to  show 
the  required  set — draw  enough  more  of  the  objects  shown  or 
draw  a  ring  around  only  a  part  of  the  set  shown.  Vary  the  size 
of  the  set  that  is  too  large. 

•  Let  more  capable  children  use  the  Modern  Mathematics  Kinder¬ 
garten  Kit*  in  helping  slower  learners  understand  number  ideas 
better. 

*See  5,  page  [215]. 
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Showing  sets  with  as  many  as  5  members 


Teaching  Book  One,  First  Half,  Page  19 


Pupil’s  Objective 

To  extend  the  ability  to  show  sets  of  as  many  as  5  members, 
using  all  the  members  of  one  set  shown  and  some  members  of 
another  set. 

Background 

This  is  the  last  of  the  techniques  by  which  children  show  sets 
of  specified  size.  It  is  a  combination  of  two  techniques  already 
used — increasing  the  size  of  a  set  shown  and  selecting  a  subset  of 
a  set  shown. 

In  each  exercise  on  the  text  page,  the  size  of  the  set  to  be 
shown  is  indicated  by  the  numeral  in  the  upper  left-hand  corner 
of  the  box.  The  set  of  required  size  is  formed  by  drawing  a  ring 
around  all  objects  in  the  left-hand  set  shown  and  as  many  more 
as  are  needed  from  the  right-hand  set. 

In  these  exercises  it  is  advantageous  to  have  the  child  identify 
the  size  of  each  left-hand  set  quickly.  This  is  facilitated  by  recog¬ 
nition  of  the  standard  pattern  whenever  3  or  4  is  represented  in 
the  left-hand  set  shown.  However,  the  child  does  not  need  to 
know  the  size  of  the  right-hand  set,  but  needs  only  to  know  that 
there  are  more  than  enough  objects  pictured.  Since  the  size  of  the 
right-hand  set  need  not  be  identified,  these  sets  are  not  neces¬ 
sarily  shown  in  standard-pattern  form. 
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Teacher’s  Preparation 

Have  on  hand  a  demonstration-size  flannel  board,*  and  10  or 
more  small  cutout  shapes* — 4  of  one  color  (for  example,  red) 
and  6  of  another  color  (for  example,  green).  Also  have  cutout 
numerals*  1,  2,  3,  4,  5.  (If  these  are  not  available,  numerals  may 
be  written  on  the  chalkboard.) 

Pre-Book  Lesson 

•  On  the  flannel  board  set  up  the  patterned  arrangement  for 
the  first  box  on  the  text  page  using  the  cutout  shapes  in  place  of 
stars.  Put  a  cutout  numeral  3  in  the  upper  left-hand  corner  of 
the  flannel  board  (or  write  3  on  the  chalkboard).  Use  two  cutout 
shapes  of  one  color  (red)  for  the  left-hand  set  and  five  cutout 
shapes  of  another  color  (green)  for  the  right-hand  set.  Have  the 
children  identify  the  size  of  the  left-hand  set  and  then  move  as 
many  green  shapes  as  needed  (1)  to  be  with  the  2  red  ones  to 
form  a  set  of  3. 

•  Following  a  similar  procedure,  use  other  arrangements 
similar  to  those  on  the  text  page.  Do  not  merely  duplicate  these 
in  order,  however.  Use  as  many  illustrations  as  seem  necessary 
for  the  children  to  grasp  the  idea  involved. 

•  Modify  the  above  procedure  in  additional  exercises  in  the 
following  way:  Do  not  move  cutout  shapes  from  the  right-hand 
set  to  the  left-hand  set.  Instead,  have  a  child  outline  or  frame 
with  his  two  hands  the  way  in  which  he  would  form  the  total  set 
from  the  left-  and  right-hand  sets.  Or,  have  him  draw  an  imagi¬ 
nary  ring  around  the  sets  to  be  combined  after  he  has  framed 
each  one. 

Using  the  Text  Page 

•  Show  the  first  exercise  on  the  chalkboard.  Have  the  chil¬ 
dren  make  the  necessary  identifications  and  have  one  child  draw 
a  ring  to  form  the  set  of  3.  Compare  his  work  with  that  found  in 
the  first  box  on  the  text  page. 

•  Deal  with  the  next  exercise  directly  in  the  text.  Have  the 
children  make  the  necessary  identifications  and  then  verify  and 
trace  the  dashed  mark  started  by  Cappy.  Have  all  children  work 
the  last  exercise  in  this  row  under  your  direct  supervision  and 
check  the  work  of  each  child. 

•  Encourage  the  children  to  work  the  remainder  of  the  page 
independently.  You  will  need  to  supervise  the  work  carefully  and 
be  very  alert  to  the  need  for  assistance  on  the  part  of  some  pupils. 

Individualizing  Instruction 

•  By  setting  up  exercises  to  be  worked  on  the  flannel  board, 
provide  special  help  for  slower  learners  who  may  be  having  diffi¬ 
culty  with  this  work.  Let  slower  learners  also  work  similar  ex¬ 
ercises  at  their  desks  or  at  the  demonstration  table  with  the  help 
of  such  manipulative  materials  as  blocks  or  pencils.  First,  indi¬ 
cate  the  size  of  the  left-hand  set  and,  then,  the  size  of  the  required 
set  which  will  consist  of  all  members  of  the  left-hand  set  and  the 
correct  number  of  members  from  the  right-hand  set. 

•  As  you  have  opportunity  to  do  so,  check  to  see  if  more  capable 
children  have  reached  the  point  where,  in  each  exercise,  they  can 
recognize  immediately  how  many  they  must  include  from  the 
right-hand  set. 

*See  2  and  5,  page  [215]. 


Showing  sots  with  as  many  as  5  members 
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Teaching  Book  One,  First  Half,  Page  20 


Pupil’s  Objectives 

(a)  To  learn  about  the  coins  cent  and  nickel,  their  values  (if 
not  already  known),  and  the  symbol  ff;  and  (b)  to  discover  the 
relationship  between  the  value  of  a  cent  and  that  of  a  nickel. 


or  toy  money.  Have  him  select  which  of  the  5  objects  he  can 
purchase.  Vary  the  objects  or  switch  the  price  tags  from  time  tc 
time. 


Background 

Note  that  there  is  nothing  about  the  nickel  that  shows  that 
its  value  is  equal  to  the  value  of  5  cents — other  than  the  words. 
That  is  to  say,  the  nickel  in  appearance  does  not  resemble  a  set 
of  5  cents.  In  earlier  experiences  children  have  built  up  recog¬ 
nizable  sets  of  5  by  combining  single  objects  such  as  pegs  or 
tickets.  The  nickel  is  not  such  a  recognizable  set  of  5.  With 
coins  the  relation  between  the  quantities  is  based  on  an  abstract 
idea  of  value,  and  not  on  visual  quantitative  difference,  and  thus 
is  harder  for  pupils  to  understand.  This  is  so,  despite  the  wide 
experience  pupils  have  with  money.  Be  aware  of  the  fact  that 
the  coin  having  the  value  one  cent,  also  has  the  name  “cent.” 


Teacher’s  Preparation 

Have  available  at  least  a  nickel  and  7  cents  and  possibly  some 
toy  money.*  You  can  make  a  chart  to  which  you  fasten  (with 
tape)  a  nickel  and  a  cent.  Label  the  nickel  as  5/  and  the  cent  as 
7  j,  so  the  children  will  grow  familiar  with  the  </  symbol,  which  is 
used  in  showing  the  values.  Also  label  each  coin  with  its  name, 
nickel  or  cent. 


Pre-Book  Lesson 

•  Hold  up  a  nickel  and  a  cent  and  have  them  named  by  chil¬ 
dren  who  recognize  them. 

•  Ask  how  many  cents  are  worth  as  much  as  a  nickel.  When 
you  have  secured  the  correct  answer,  lay  a  nickel  on  the  table, 
and  beside  it  1  cent.  Ask  if  the  cent  will  buy  as  much  as  the 
nickel.  Then  lay  2  cents  on  the  table  and  ask  if  the  cents  will 
buy  as  much  as  the  nickel.  Then  have  some  child  increase  the  2 
cents  by  joining  others  to  them  until  there  are  enough  cents  (5) 
to  be  equal  in  value  to  the  nickel. 

Using  the  Text  Page 

•  Explain  the  symbol  as  it  occurs  in  the  dictionary  at  the 
top  of  the  page.  Discuss  the  five  boxes  with  the  children,  bring¬ 
ing  out  the  implied  relationships.  Emphasize  that  the  numeral 
each  time  (as  in  Af)  tells  how  many  and  that  the  ff  symbol  tells 
what;  that  is,  cents.  Direct  special  attention  to  the  fact  that 
coins  equal  in  value  to  5  may  appear  in  two  forms :  as  5  cents 
and  as  1  nickel. 

•  For  the  four  boxes  at  the  bottom  of  the  page,  explain  that  in 
each  box  the  children  are  to  select  which  of  the  three  things  pic¬ 
tured  can  be  bought  for  the  coin(s)  shown.  Use  the  first  box  as  an 
example,  calling  attention  to  the  fact  that  Cappy  is  showing 
which  piece  of  candy  can  be  bought  with  the  1  cent.  Direct  the 
children  to  help  Cappy  finish  drawing  a  ring  around  the  piece  of 
candy  marked  “1  (.” 

•  Permit  the  children  to  work  independently  on  the  three 
remaining  exercises,  but  circulate  among  the  children  to  offer 
assistance  where  needed. 

Individualizing  Instruction 

Use  a  Playing  Store  game  for  all  pupils.  Secure  5  objects  and 
attach  to  them  price  tags  of  1  i,  2  f,  .  .  .  5  f  Select  one  child  to  be 
the  storekeeper.  The  other  children  will  take  turns  being  cus¬ 
tomers.  Give  a  customer  1,  2,  3,  4,  or  5  cents  or  a  nickel  in  real 

*See  16,  page  [215]. 
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Values  of  coins 


Teaching  Book  One,  First  Half,  Page  21 


Pupil’s  Objective 

To  better  understand  the  relationship  between  the  values  of 
the  cent  and  the  nickel  (a)  through  practice  in  increasing  a  set 
of  cents  shown  so  that  the  value  will  equal  that  of  a  nickel  and 
(b)  through  practice  in  selecting,  from  a  set  of  cents  shown,  a  set 
whose  value  is  equal  to  that  of  the  nickel. 

Background 

Prior  to  the  work  of  pages  20  and  21,  the  children  have 
learned  to  recognize  a  set  of  5  members  as  equivalent  to  any  other 
set  of  5  members.  In  working  with  the  idea  of  coin  values,  the 
child  is  required  to  consider  the  abstraction  that  the  value  of  5 
cents  is  equal  to  the  value  of  one  single  coin  of  another  name — one 
nickel.  The  nickel  coin  in  no  way  resembles  a  set  of  5  cents  and 
therefore  it  should  not  be  indicated  as  equal  to  or  the  same  as  5 
cents. 


Pre-Book  Lesson 

Activities  of  the  Pre-Book  Lesson  for  text  page  20  should  be 
adequate  preliminary  experience  for  the  work  of  this  page.  If 
not,  further  experiences  of  a  similar  nature  may  be  provided. 


Using  the  Text  Page 

•  Encourage  the  children  to  explain  what  Cappy  is  doing  in 
the  first  exercise  at  the  top  of  the  page.  Be  certain  they  under¬ 


stand  that  Cappy  is  drawing  more  “cents”  so  that  there  will  be 
5  cents  shown  in  all — the  number  of  cents  needed  to  be  equal  in 
value  to  the  nickel  pictured  at  the  left  of  the  gray  mark  in  the 
box.  Ask  the  children  to  help  Cappy  finish  his  drawing.  Em¬ 
phasize  that  it  is  sufficient  to  draw  only  a  ring  to  represent  a  cent. 
Have  the  children  complete  independently  the  other  three 
exercises  in  the  top  half  of  the  page. 

•  In  the  lower  half  of  the  page,  use  the  first  exercise  to  show 
that  there  are  too  many  cents  shown — more  than  are  needed  to 
have  their  value  equal  to  that  of  a  nickel.  Cappy  is  drawing  a 
ring  around  just  5  of  them — just  enough  of  them  to  be  equal  in 
value  to  that  of  the  nickel.  Have  the  children  help  Cappy  finish 
his  work  and  then  do  the  remaining  two  exercises  independently. 
Check  the  last  exercise  carefully — in  which  all  the  given  cents 
must  be  encircled.  Discuss  this  with  the  children  as  needed. 

Looking  Ahead 

Have  Looking-Ahead  experiences  at  this  time  to  provide  oral 
work  with  manipulative  materials  for  introducing  the  dime  and 
developing  its  relation  to  the  cent  and  the  nickel,  as  preparation 
for  written  experiences  on  text  pages  56  and  57. 

•  Provide  each  child  with  10  cents  and  2  nickels — or  good 
representative  toy  coins.*  Review  the  name  of  each  coin,  the 
fact  that  1  nickel  and  5  cents  are  equal  in  value,  and  discuss  some 
of  the  things  that  could  be  bought  with  each  coin. 

•  Tell  each  child  that  you  are  now  going  to  give  him  a  new 
coin  and  that  you  wonder  who  can  tell  you  what  it  is.  Give  a  real 
or  toy  dime  to  each  child.  If  toy  dimes  are  used,  be  sure  to  have 
a  few  real  dimes  on  hand  for  the  children  to  see.  After  each  child 
has  his  new  coin,  elicit  its  name. 

•  Ask  the  children  whether  or  not  a  dime  is  worth  more  or  less 
than  a  cent  and  whether  it  is  worth  more  or  less  than  a  nickel. 
Emphasize  that  even  though  it  is  smaller  in  size  than  the  cent 
and  the  nickel,  its  value  is  greater. 

•  Establish  the  exact  relationship  of  the  dime  to  each  of  the 
other  coins,  making  clear  that  1  dime  has  the  same  value  as  10 
cents  or  as  2  nickels.  Demonstrate  with  the  coins  as  the  relation¬ 
ship  is  being  discussed.  Also  ask  if  a  dime  could  have  the  same 
value  as  1  nickel  and  some  cents.  Lead  up  to  the  fact  that  1  dime 
is  equal  in  value  to  1  nickel  and  5  cents. 

•  Talk  with  the  children  about  things  that  can  be  bought  for 
a  dime. 

*See  16,  page  [215]. 
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Teaching  Book  One, 

Pupil’s  Objectives 

(a)  To  learn  the  words  one  and  two ;  and  (b)  to  learn  to  write 
the  numerals  1  and  2. 

New  Words* 

one,  two 

Background 

Let  the  children  study  the  text  page  carefully  to  note  the 
kinds  of  help  given  in  the  writing  of  numerals.  In  the  first  row 
of  practice  for  each  numeral,  the  children  merely  trace  the  com¬ 
pleted  numerals.  In  the  second  row,  they  write  over  the  dashed 
numerals  made  by  Cappy.  In  the  third  row,  the  children  are  to 
write  the  numerals  starting  each  time  at  the  guiding  blue  dot  and 
continuing  in  the  direction  indicated  by  the  black  arrow  (shown 
in  the  first  two  boxes).  In  the  last  row,  the  numerals  are  to  be 
written  without  the  benefit  of  any  helps,  except  for  the  blue 
marks  showing  the  top  and  bottom  limits  for  the  numeral  and 
the  guides  in  other  rows  to  which  pupils  may  refer  if  they  are 
having  difficulty. 


First  Half,  Page  22 

•  In  the  last  row  of  exercises,  the  children  are  to  write  the 
numerals  for  the  numbers  of  quarter  moons  or  combinations  of 
shapes  shown  and  for  the  word  number-names,  one  and  two,  ap¬ 
pearing  above  the  empty  boxes. 

Individualizing  Instruction 

•  For  slower  learners  duplicate,  for  additional  practice,  ex¬ 
ercises  like  those  at  the  bottom  of  the  text  page.  You  may  want 
to  show  the  guide  marks  on  these  practice  sheets. 

•  As  a  check  on  the  skills  of  more  capable  children,  have  them 
write  rows  of  the  numerals  1  and  2  on  a  separate  sheet  of  paper. 

•  All  pupils  may  make  cards  for  1  and  2  with  their  own  simple 
drawings  of  sets  and  the  correct  numeral  below  each  drawing. 
These  cards  may  be  displayed. 


Pr e-Book  Lesson 

Demonstrate  the  writing  of  the  two  numerals.  First,  place  on 
the  chalkboard  the  same  kind  of  guide  marks,  dots,  and  arrows  as 
appear  in  the  exercises  on  text  page  22.  As  you  write,  describe 
what  you  are  doing. 

•  For  the  numeral  1 :  We  really  make  a  straight  mark,  and 
that  is  all.  We  start  here  at  the  blue  dot  at  the  top  and  go  to 
here  on  the  blue  guide  mark  at  the  bottom.  When  we  are 
through,  does  the  numeral  look  like  the  l’s  you  have  seen  in 
the  book? 

•  Put  several  starting  dots  with  guide  marks  on  the  chalkboard 
and  let  several  children  go  to  the  chalkboard  to  make  the  numeral. 

•  For  the  numeral  2:  We  start  here  at  this  blue  dot,  then 
we  go  up  a  little  like  this,  then  come  down  like  this,  then  go 
over  to  here. 

•  Make  sure  that  the  children  can  read  the  words  one  and  two, 
the  first  of  the  few  words  to  read  in  Book  One,  First  Half.  The 
word  number-names  to  be  used  in  the  text  are  those  for  the 
numbers  one  through  ten  and  are  introduced  and  repeatedly  pre¬ 
sented  each  time  in  connection  with  writing  the  numerals  1 
through  10. 

Using  the  Text  Page 

•  In  connection  with  the  1  animal  or  the  2  animals  pictured  at 
the  left  of  the  page,  review  the  word  number-names,  one  and  two. 

•  While  the  children  are  at  work  on  the  rows  of  practice  for 
the  numeral  1,  move  about  the  room  and  note  common  difficulties 
or  errors.  Stop  the  work  before  beginning  with  the  numeral  2, 
and  explain  at  the  chalkboard  just  what  is  wrong  with  some  of  the 
numerals  you  have  seen.  You  may  reproduce  the  incorrect  work 
on  the  board  and  ask  for  criticisms  and  suggestions,  which  should 
be  followed  then  by  helpful  demonstrations.  Ask  why  the  correct 
numerals  are  good. 

•  Since  the  numeral  2  is  more  difficult  to  write  than  the 
numeral  1,  you  will  need  to  give  much  more  assistance,  both 
to  the  class  as  a  whole  and  to  individual  children.  Do  not,  how¬ 
ever,  expect  perfect  numerals  at  this  time.  Practice  will  bring 
improvement. 

*The  vocabulary  of  the  pupil’s  text  has  been  controlled  so  no  page  con¬ 
tains  more  than  3  new  words  and  each  new  word  is  used  at  least  twice  where 
it  is  introduced. 
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Writing  numerals  J  and  2 


Teaching  Book  One,  First  Half,  Page  23 


Pupil’s  Objectives 

(a)  To  learn  the  word  three ;  (b)  to  learn  to  write  the  numeral 
3;  (c)  to  have  practice  in  writing  1,  2,  and  3;  and  (d)  to  have 
practice  in  showing  sets  with  as  many  as  five  members,  when  the 
number  for  each  set  is  shown. 

New  Word 

three 

Background 

The  numeral  3  is  difficult  to  write.  Despite  the  help  and  the 
practice  given  on  this  page,  your  pupils  may  still  make  imperfect 
representations.  Continued  practice  with  guidance  will  bring 
improvement. 

Study  the  exercises  at  the  bottom  of  the  page  which  call  for 
showing  sets  of  a  designated  size.  Note  that  there  are  two  types: 
(1)  decreasing  a  set  too  large  (first  row);  and  (2)  increasing  a 
set  too  small  (second  row). 

Pre-Book  Lesson 

Adapt  the  method  used  for  teaching  page  22  to  the  writing  of 
the  numeral  3. 


Using  the  Text  Page 

•  In  connection  with  the  pieces  of  fruit  pictured  at  the  left  side 
of  the  page,  make  sure  that  the  children  can  read  the  word  three. 
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•  To  teach  the  writing  of  the  numeral  3,  follow  the  suggestions 
for  teaching  the  writing  of  the  numerals  1  and  2  on  page  22. 
Remind  the  children  of  the  significance  of  the  blue  starting  dot 
and  of  the  arrow. 

•  After  pupils  have  worked  through  the  rows  of  practice  at 
the  top  of  the  page,  assign  the  exercises  at  the  middle,  which  put 
to  work  the  new  skill  of  writing  numerals  in  the  identification 
of  patterned  sets  as  large  as  3  and  the  identification  of  the  word 
number-names,  one,  two,  and  three. 

•  For  the  maintenance  exercises  in  each  of  the  last  two  rows, 
give  only  minimum  help.  See  first  if  the  children  themselves  can 
tell  what  is  to  be  done. 

Individualizing  Instruction 

•  Provide  practice  like  that  at  the  top  of  the  page  for  your 
slower  learners.  When  all  are  able  to  make  recognizable  3’s,  assign 
work  modeled  after  the  row  of  exercises  at  the  middle  of  the  page. 
Of  course,  you  need  not  restrict  the  objects  in  the  sets  pictured  to 
those  which  are  representative  in  form.  You  may  prefer  to  use 
drawings  of  real  objects. 

•  As  a  check  on  the  skill  of  the  more  capable  children,  have  them 
write  on  a  separate  sheet  of  paper  rows  of  the  numerals  1,  2,  and  3. 

•  All  pupils  should  add  to  their  sets  of  simple  drawings  on 
cards  with  correct  numerals  below  them  by  making  a  drawing 
for  a  set  of  3. 


Writing  numerals  I  through  3/  showing  sets 


[31] 


Teaching  Book  One,  First  Half,  Page  24 


Pupil’s  Objective 

To  learn  the  serial  order  of  the  counting  numbers  1  through  5. 

Background 

Up  to  this  time,  primary  attention  has  been  centered  on  under¬ 
standing  and  representing  certain  members  of  the  set  of  counting 
numbers — 1,  2,  3,  4,  and  5.  Pages  24  and  25  provide  experiences 
relating  to  the  serial  order  of  the  counting  numbers  1  through  5. 

Teacher’s  Preparation 

Have  available  the  Picture  Number  Cards  for  the  numbers  1 
through  5.* 

Pr e-Book  Lesson 

•  Give  each  of  5  children  one  of  the  Picture  Number  Cards ,  and 
arrange  the  children  in  irregular  order  in  front  of  the  class  so 
that,  as  the  numerals  on  their  cards  are  held  up  for  all  to  see, 
they  may  read  from  the  left  2,  5,  3,  1,  4.  Have  the  children 
exchange  places  so  that  the  cards  will  read  from  the  left  1,  2,  3, 
4,  5. 

•  Repeat  the  activity  described  above  several  times  with  the 
cards  exposed  in  a  different  order.  Make  use  of  the  entire  class. 


procedure  using  various  irregular  arrangements  of  cards  until  j 
the  children  are  able  to  arrange  the  numerals  correctly. 

•  Games  for  all  pupils  calling  for  the  correct  serial  order  of  I 
numbers  can  be  organized  for  enjoyable  practice.  Hopscotch  | 
serves  as  a  good  example.  Sketch  on  the  floor  or  on  the  play-  t 
ground  an  outline  like  the  one  on  text  page  24,  numbering  each  j 
block  from  1  to  5.  (Later  the  number  of  blocks  and  associated  i 
numerals  can  be  increased.)  Have  children  hop  on  one  leg  from  I 
one  block  to  another  in  order  from  1  through  5.  The  pattern  of  i 
blocks  and  the  order  of  numbering  should  be  varied  for  diversified  ; 
practice.  If  pupils  have  trouble  hopping  on  one  leg  to  all  five  i 
blocks  in  the  order  shown,  you  can  exchange  the  positions  of  the  <■ 
4  and  the  5  so  pupils  can  land  on  both  feet  in  blocks  3  and  4.  ! 
Variations  of  this  game  may  be  made  by  tossing  bean  bags. 

•  The  following  games,  selected  from  pages  [220] — [232],  may  i 
be  used  with  appropriate  limitations  at  this  time:  Connecto ;  Cross  I 
the  River  (1)  and  (2);  Hooked  (1);  Out  of  Order  (1)  and  (2). 

•  Work  sheets  similar  to  either  part  of  the  lower  half  of  page 
24  may  be  prepared  and  duplicated  for  additional  practice  as  < 
needed.  More  capable  children  might  prepare  such  sheets  for  you.  i 


Using  the  Text  Page 

•  Ask :  What  do  you  think  we  must  do  in  the  picture  of  the 
cars  at  the  top  of  the  page?  Lead  the  children  to  suggest  that 
the  car  between  car  1  and  car  3  has  no  numeral  on  it  to  show  that 
it  is  car  number  2.  Call  attention  to  the  numerals  2,  3,  4  above 
this  car.  Have  the  children  trace  what  Cappy  has  drawn — a 
ring  around  the  correct  numeral,  2,  and  then  a  mark  from  the 
numeral  to  the  car. 

•  Ask  the  children  to  tell  what  is  to  be  done  for  the  last  car 
in  the  row  (ring  the  5  and  draw  a  mark  from  the  5  to  that  car). 
See  that  all  children  do  this  correctly. 

•  Permit  the  children  to  work  the  next  two  rows  independ¬ 
ently.  Have  the  children  stop  after  they  have  finished  the  three 
rows.  Check  their  work  and  have  corrections  made  as  needed. 

•  The  boxes  at  the  left  in  the  lower  half  of  the  page  show  in¬ 
complete  number  series.  In  the  first  three  boxes,  the  third 
number  in  each  series  is  to  be  indicated.  In  the  last  three  boxes, 
the  next  number  (that  is,  the  number  after  the  one  shown)  is  to 
be  indicated.  Have  the  children  look  at  the  first  series:  3,  4,  -. 
Ask  them:  Which  number  should  come  next,  after  3  and  4? 
Would  it  be  2  or  5?  When  the  correct  response  has  been 
given,  pupils  will  trace  over  the  ring  around  5  to  show  that  this 
numeral  should  be  written  in  the  empty  box.  Have  the  children 
finish  the  other  series  independently,  but  circulate  among  them 
to  detect  and  correct  errors. 

•  Now  direct  attention  to  the  picture  of  the  girl  and  her  hop¬ 
scotch  game.  Have  the  children  draw  a  stone  in  block  5.  Say: 

Janet  must  start  at  block  1  and  hop  to  each  block  in  order 
until  she  reaches  the  block  with  the  stone  in  it.  Draw  marks 
to  show  how  she  will  jump.  The  first  mark  has  been  started 
for  you.  Trace  over  it  and  then  draw  the  other  marks.  Be 
sure  to  have  Janet  hop  in  the  blocks  in  the  right  order. 

Individualizing  Instruction 

•  Give  a  set  of  Picture  Number  Cards  to  each  of  your  more 
capable  children.  Have  these  helpers  arrange  the  cards  (with  nu¬ 
merals  showing)  on  the  chalk  tray  in  irregular  order  for  slower 
learners  to  rearrange  and  put  in  proper  sequence.  Repeat  this 

*See  7,  page  [215]. 
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Teaching  Book  One, 

Pupil’s  Objective 

To  continue  study  of  the  serial  order  of  counting  numbers  1 
through  5. 

Pre-Book  Lesson 

Draw  on  the  board  an  incom¬ 
plete  outline  of  an  object  which  can 
be  completed  by  connecting  the 
numbered  dots  in  the  correct  order. 

The  sketch  of  a  pan  at  the  right  is 
illustrative.  Let  children  who  have 
had  experience  with  such  surprise 
pictures  show  how  to  connect  the 
dots.  Be  certain  to  emphasize  that 
the  dots  are  to  be  connected  in  the 
correct  order,  beginning  with  1  and 
ending  with  5. 

Using  the  Text  Page 

•  Give  such  help  as  is  needed 
Indian  tepee.  Then  allow  children  to  finish  independently  the 
other  three  sketches  in  the  upper  half  of  the  page — the  wagon, 
the  tree,  and  the  house.  Be  certain  to  check  that  the  dots  are 
being  connected  correctly.  This  will  show  an  understanding  of 
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First  Half,  Page  25 

the  serial  order  of  numbers  1  through  5.  Have  the  children  stop 
after  they  have  finished  the  house. 

•  Have  the  children  refer  to  the  picture  of  the  boy  in  the 
lower  left  corner.  Ask :  What  do  you  think  he  is  doing?  (Build¬ 
ing  a  block  tower.)  Cappy  has  already  put  a  ring  around  the 
next  block  to  put  on  the  tower  and  has  drawn  a  mark  to  show 
where  it  will  go.  You  help  Cappy  by  tracing  the  ring  and 
the  mark.  Be  certain  that  the  children  understand  that  the  mark 
is  to  go  from  the  ring  around  the  3-block  to  the  top  of  the  2-block 
on  the  pile. 

•  For  the  next  exercise  say :  Look  at  the  next  box.  Suppose 
you  wanted  to  put  another  block  on  top  of  the  tower  of  3 
blocks.  Which  would  it  be?  .  .  .  That’s  right,  the  4-block. 
So,  draw  a  ring  around  the  4-block,  and  then  draw  a  mark 
from  the  4-block  to  the  top  of.the  3-block — to  show  where  the 
4-block  will  go  on  the  block  pile. 

•  Do  you  see  what  you  are  to  do  with  the  other  three  block 
towers?  Allow  children  who  understand  to  work  by  themselves. 
Give  your  attention  to  those  who  may  not  seem  certain  of  what 
to  do. 

•  When  the  work  for  the  entire  page  has  been  completed, 
check  with  the  children  the  work  for  the  last  three  exercises. 

Individualizing  Instruction 

•  Exercises  similar  either  to  the  top  half  of  page  25  or  to  the 
bottom  half  of  that  page  may  be  duplicated  for  use  with  children 
needing  additional  practice.  Slower  learners  who  have  difficulty 
with  the  block  towers  may  be  helped  by  returning  to  the  actual 
manipulation  of  numbered  blocks. 

•  More  capable  children  may  work  exercises  similar  to  those  at 
the  top  of  the  page.  Have  them  try  to  start  at  5  and  work  back¬ 
wards  to  1. 

Reminder 

Can  your  pupils  count  by  rote  through  20? 

Looking  Ahead 

This  page  allows  for  another  occurrence  of  Looking-Ahead 
activities  which  will  extend  the  oral  and  manipulative  experiences 
with  ordinal  concepts  to  include  fourth  and  fifth.  The  sections 
below  provide  oral,  manipulative  experiences  with  the  ordinal 
concepts  of  first,  second,  third,  fourth,  fifth. 

•  Have  five  children  stand  in  a  row  at  the  front  of  the  group 
you  are  working  with.  Moving  from  left  to  right,  have  each 
child  identified  by  name  (Billy,  Jane,  Jack,  and  so  on).  Then,  tell 
the  children  that  there  are  word  number-names  we  could  use  to 
tell  which  of  the  children  we  are  talking  about.  Again,  beginning 
at  the  left,  ask  what  word  number-name  we  might  use  with  each 
child.  Elicit  the  answers  first,  second,  third,  fourth,  fifth. 

•  Now  have  five  other  children  replace  the  children  used 
previously.  Ask :  Who  is  first?  Who  is  second?  Who  is  third? 
Who  is  fourth?  Who  is  fifth? 

•  Ask  similar  questions  of  5  other  children,  but  not  in  se¬ 
quential  order;  that  is,  ask:  Who  is  second?  Who  is  fifth?  Who 
is  third?  and  so  on.  Repeat  with  other  children,  asking  the 
questions  in  a  different  order. 

•  Have  five  children  come  to  the  front  of  the  room.  Ask  some¬ 
one  to  give  a  book  to  the  second  child.  Ask  someone  else  to  give 
a  pencil  to  the  fourth  child,  an  eraser  to  the  third  child,  and  a 
ruler  to  the  fifth  child.  Then  ask  which  child  was  given  nothing. 

•  Repeat  with  other  sets  of  5  children. 

•  Use  a  similar  procedure  with  sets  of  6  children. 
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Pupil’s  Objectives 

(a)  To  introduce  the  idea  of  the  empty  the  set  with  no 
members ;  and  (b)  to  learn  to  associate  the  number  zero  and  the 
corresponding  numeral  0  with  the  empty  set. 

New  Words 

or,  zero 

Background 

Thus  far,  we  have  emphasized  sets  having  one,  two,  three, 
four,  or  five  members.  The  number  associated  with  a  particular 
set  indicates  how  many  members  there  are  in  that  set.  Here,  we 
direct  attention  to  the  idea  of  the  empty  set — the  set  with  no  mem¬ 
bers — and  to  the  number  zero  which  tells  how  many  members  there 
are  in  the  set. 

We  have  referred  to  the  numbers  1,  2,  3,  4,  and  5  as  counting 
numbers.  They  are  members  of  the  set  of  counting  numbers 
which  we  may  show  as  { 1,  2,  3,  4,  5,  6,  7,  •  •  •  }  (continuing  in¬ 
definitely,  without  end,  since  there  is  no  last  counting  number  or 
greatest  counting  number).  The  number  zero,  however,  is  not  con¬ 
sidered  to  be  a  counting  number.  But  there  are  occasions  when 
we  wish  to  consider  zero  along  with  the  counting  numbers — 
when  we  wish  to  consider  the  set  which  we  may  show  as  (0,  1,  2, 
3,  4,  5,  6,  7,  •  •  •} .  We  refer  to  this  set,  which  includes  zero,  as  the 
set  of  whole  numbers.  Thus,  zero  is  a  whole  number  but  not  a 
counting  number.  The  set  of  counting  numbers  is  a  subset  of 
the  set  of  whole  numbers,  since  every  member  of  the  set  of 
counting  numbers  is  a  member  of  the  set  of  whole  numbers. 

Strictly  speaking,  there  is  just  one  empty  set,  so  that  we  refer 
to  the  empty  set  rather  than  to  an  empty  set.  The  following 
descriptions  of  sets  may  help  to  clarify  this  point. 

A:  The  set  of  children  in  our  class  who  are  6  feet  tall 

B:  The  set  of  children  in  our  class  who  are  12  years  old 

C :  The  set  of  whales  in  our  class  aquarium 

D :  The  set  of  counting  numbers  less  than  one 

E :  The  set  of  whole  numbers  between  four  and  five 
Each  of  these  five  sets  has  precisely  the  same  members :  not  any ! 
Thus,  we  have  told  about  one  set — the  empty  set — in  five  different 
ways. 

Remember  that  zero  is  not  a  member  of  the  empty  set,  it  merely 
tells  how  many  members  there  are  in  the  set. 

Pre-Book  Lesson 

Develop  the  meaning  of  the  empty  set  through  an  oral  lesson. 
Discuss  sets  such  as  the  following  to  help  develop  the  concept: 

A.  The  set  of  children  in  our  class  who  have  green  hair 

B.  The  set  of  children  in  our  class  who  are  16  years  old 

C.  The  set  of  children  in  our  class  who  can  walk  on  the  ceiling 
For  each  set,  have  children  tell  how  many  members  are  indicated. 
If  the  answer  none  or  not  any  is  volunteered,  ask:  Who  can  tell 
the  number  for  none  or  not  any? 

Using  the  Text  Page 

•  Since  this  is  a  developmental  lesson,  you  may  wish  to  work 
the  first  row  of  exercises  orally  with  the  class.  For  the  first  ex¬ 
ercise,  ask :  How  many  insects  are  in  the  set  shown  in  the  first 
picture?  Draw  a  ring  around  the  numeral  below  which 
names  this  number.  Now,  draw  a  ring  around  the  numeral 
that  names  the  number  of  things  in  the  set  shown  in  the 
second  picture.  (Point  to  the  appropriate  picture.) 

Now,  look  at  the  third  box.  How  many  things  are  pictured 
above  the  numerals?  Since  the  answer  is  “none,”  which 
numeral  should  you  ring?  Do  it  now. 

[34] 

The  empty  set  and  zero 


In  the  fourth  picture,  draw  a  ring  around  the  numeral 
that  tells  the  number  of  trucks  in  the  set. 

•  Let  the  children  work  the  rest  of  the  page  independently. 
Observe  the  children  as  they  work,  giving  help  as  needed. 

Individualizing  Instruction 

•  Let  all  pupils  prepare  four  panels  similar  to  those  on  text 
page  26.  Explain  that  they  may  do  this  by  pasting  or  drawing 
pictures  in  some  of  the  panels,  while  leaving  some  of  them  blank 
to  indicate  the  empty  set.  Numerals  should  be  written  below  the 
pictures  and  a  ring  should  be  drawn  around  the  numeral  for  the 
numbers  of  members  of  the  set.  Use  the  best  of  these  posters  as 
a  bulletin-board  display. 

•  Have  more  capable  children  prepare  cards  for  the  number  0 
which  can  be  included  in  the  sets  of  Picture  Number  Cards  and 
Pattern  Number  Cards  for  future  use. 

•  All  pupils  should  add  to  their  sets  of  cards  by  making  one 
for  the  empty  set  showing  the  numeral  0. 

•  Card  1  of  Pegboard  Discovery  Guides  provides  experience  with 
zero. 
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Pupil’s  Objectives 

(a)  To  have  practice  in  writing  the  numerals  0  through  3;  and 
(b)  to  learn  the  serial  order  of  the  whole  numbers  0  through  5. 

Background 

Following  the  introduction  of  the  empty  set  and  the  number 
zero  on  text  page  26,  the  children  are  here  given  practice  in 
writing  the  numeral  0  as  well  as  the  other  numerals  previously 


studied  (1  through  3).  In  addition,  the  number  zero  is  introduced 
into  its  proper  place  in  the  serial  order  of  the  whole  numbers  0 
through  5. 

Teacher’s  Preparation 

Have  available  6  fairly  large  cards  on  which  appear  the  six 
numerals  0  through  5. 

Pr e-Book  Lesson 

Shuffle  the  six  previously  prepared  numeral  cards  and  call  six 
children  to  the  front  of  the  room.  Hand  each  child  a  card,  in¬ 
structing  him  to  hold  it  in  front  of  him  in  plain  view  and  have 
these  children  stand  in  a  row  in  random  arrangement.  Then, 
call  on  a  volunteer  to  rearrange  the  children  so  that  the  cards 
show  the  numbers  0-5  in  correct  serial  order.  Repeat  this  drama¬ 
tization  several  times.  Presentation  of  these  cards  will  also  help 
to  familiarize  children  with  the  shapes  of  the  numerals. 
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Using  the  Text  Page 

•  Instruct  each  child  to  trace  over,  with  his  finger,  each  solid 
numeral  in  the  top  row.  Then,  have  the  children  trace  over  the 
dashed  numerals  with  their  pencils,  before  attempting  to  write 
the  numeral  in  the  third  and  fourth  rows.  Observe  children  as 
they  work,  and  have  those  who  are  having  difficulty  repeat  the 
tracing  activity  in  the  first  two  rows.  Let  the  children  write  the 
numerals  for  two  and  three,  instructing  slower  learners  to  review 
quickly  the  writing  of  the  numerals  for  2  and  3  on  text  pages  22 
and  23. 

•  For  the  exercise  between  the  heavy  gray  bars,  explain  that 
the  three  missing  numerals  between  0  and  4  are  to  be  written  in 
correct  order. 

•  For  the  final  exercise,  explain  to  the  children  that  they  are 
to  write  the  numeral  for  the  nqmber  shown  by  each  pictured  set 
or  word  number-name.  Call  attention  to  the  fact  that  the  second 
box  shows  the  set  having  nothing  in  it. 

Individualizing  Instruction 

Give  all  pupils  practice  in  writing  each  of  the  numerals  0-3 
for  each  of  the  corresponding  word  number-names.  The  numeral 
cards  may  be  referred  to  by  those  having  difficulty. 


Writing  numerals  0  through  3 
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Teaching  Book  One, 

Pupil’s  Objectives 

(a)  To  study  the  number  six ;  (b)  to  learn  to  recognize  the 
numeral  6;  and  (c)  to  learn  that  the  set  of  6  members  has  one 
more  than  the  set  of  5  members. 

Background 

For  each  of  the  numbers,  6  through  10,  the  children  will  study 
a  unit  of  work  covering  four  pages  or  more.  In  general,  the  de¬ 
velopment  for  each  number  will  include : 

•  A  number  dictionary  for  the  particular  number 

•  A  pictured  situation  for  discussion  and  exploration 

•  Pictures  of  sets  of  objects  in  isolation,  where  the  number  of 
members  of  each  set  is  only  as  great  as  the  number  being  studied. 
The  pictures  are  given  so  that  children  may  identify  the  number 
of  members  in  the  set  shown. 

•  A  large  picture  to  give  further  practice  in  identification  of 
sets — this  time  in  a  social  situation 

•  A  page  for  representing  in  three  ways  sets  having  the  desig¬ 
nated  number  of  members 

•  Experiences  in  writing  the  standard  numeral  for  the  number 

•  A  systematic  introduction  of  each  number  studied  into  the 
serial  order  of  whole  numbers 

Children  also  are  given  experiences  with  the  empty  set  for 
which  the  number  of  members  is  zero. 

Here  we  introduce  two  model  sets  for  6:  the  set  of  roses,  and  the 
set  of  triangle  shapes  arranged  in  our  “standard  pattern.”  For 
counting  purposes,  the  model  set  for  6  is  in  effect  the  set  {1,  2,  3, 

4,  5,  6). 

Here,  we  make  explicit  the  idea  that  a  set  of  six  has  one  more 
member  than  a  set  of  five,  and  more  members  than  a  set  of  four 
or  three  or  two,  and  so  on.  We  also  make  explicit  the  related 
idea  that  a  set  of  five  has  one  fewer  member  than  a  set  of  six, 
and  that  a  set  of  four  or  three  or  two,  and  so  on,  has  fewer  mem¬ 
bers  than  a  set  of  six. 

The  numerals  shown  at  the  bottom  of  the  page  name,  in  order, 
the  members  of  the  set  of  whole  numbers  not  greater  than  six. 

Teacher’s  Preparation 

Have  ready  the  materials  for  6  to  add  to  the  class  Number 
Dictionary  Chart*  (picture,  numeral,  and  word  number-name). 

Have  available  cards  for  6  from  the  Picture  Number  Cards** 
and  the  Pattern  Number  Cards**  to  be  used  in  practice  with  the 
newly  learned  number. 

Pre-Book  Lesson 

As  you  and  your  pupils  build  the  set  of  6  members  into  the 
class  Number  Dictionary  Chart ,  have  pupils  relate  the  new  set  to  the 
set  of  5  members.  Help  the  children  to  realize  that  the  set  of  6 
members  has  one  more  member  than  the  set  of  5  members  and 
that  the  number  6  is  1  greater  than  the  number  5. 

Using  the  Text  Page 

•  Refer  to  the  number  dictionary  at  the  top  of  the  page.  Say: 

Count  the  number  of  roses  shown  in  the  bowl.  .  .  .  What  is 
that  little  numeral  in  the  corner?  (6)  .  .  .  What  does  it  tell 
us?  Cover  one  of  the  roses.  How  many  roses  do  you  see? 
Uncover  the  rose.  How  many  roses  do  you  see?  A  set  of  6 
roses  is  how  many  more  than  a  set  of  5  roses?  Next:  In  the 
next  little  picture  (the  triangle  shapes)  do  you  see  the  nu¬ 
meral  6?.  .  .  What  does  it  tell  us?.  .  .  Are  there  really  that 
many  little  triangle  shapes  in  the  picture?  Count  and  see. 

*See  page  [219]. 

•  *See  7,  page  [215], 
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Next:  Here  is  the  little  numeral  again,  but  there  is  no  pic¬ 
ture.  So,  you  may  draw  one.  Put  as  many  things  in  your 
picture  as  the  numeral  tells  you  you  should  have.  Put  them 
in  the  same  pattern  as  the  triangle  shapes,  3  across  the  top 
row,  2  across  the  next  row,  and  1  at  the  bottom. 

•  Study  with  the  children  the  large  garden  picture,  first 
relating  it  to  the  children’s  own  experiences.  (The  picture  is 
intended  to  provide  a  social  setting  for  the  lesson,  to  show  that 
the  number  6  and  other  numbers  can  be  found  in  normal  situa¬ 
tions.)  Be  sure  that  your  children  know  the  names  of  all  the 
objects  shown  in  the  picture  and  that  they  recognize  the  fact  that 
these  objects  are  shown  in  sets.  Then  ask  how-many  questions 
about  the  large  picture,  such  as :  How  many  big  bushes  do  you 
see?  How  many  flat  rocks  are  there?  All  sets  of  objects  in  the 
picture  should  be  identified  quantitatively. 

•  The  numerals  at  the  bottom  of  the  page  show  6  in  the  serial 
order  of  the  whole  numbers. 

Individualizing  Instruction 

•  For  all  pupils,  organize  flash-card  practice  (don’t  forget  the 
work  with  serial  order)  with  the  Picture  Number  Cards  and  the 
Pattern  Number  Cards,  this  time  including  the  cards  for  0  and  6. 

•  For  slower  learners,  use  helpers  from  among  your  more  capable 
children  to  whom  you  have  given  sets  of  Picture  Number  Cards  and 
Pattern  Number  Cards,  including  those  for  the  numbers  6  and  0. 
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Pupil’s  Objectives 

(a)  To  have  practice  in  identifying  sets  with  as  many  as  6 
members,  by  ringing  the  appropriate  numerals ;  and  (b)  to  com¬ 
pare  the  sizes  of  sets  having  as  many  as  6  members. 

Background 

By  this  time,  the  children  should  realize  that  the  members  of 
i  set  need  not  always  be  alike.  You  may  wish  to  stress  the  idea 
again  when  dealing  with  the  second  row  on  the  text  page. 

Pre-Book  Lesson 

•  Using  the  Pattern  Number  Cards  (including  the  one  for  6), 
jive  some  work  on  identification  of  the  patterns  for  sets  having 
is  many  as  6  members. 

•  In  case  your  pupils  may  need  a  little  reminding,  give  some 
aractice  on  the  chalkboard  of  the  type  on  text  page  29.  Use 
aictures  of  real  objects  and  of  representative  items  in  pattern 
arrangements. 

Using  the  Text  Page 

•  What  do  you  think  we  are  to  do  with  the  picture  showing 
he  hoes?  Cappy  has  been  helping  you.  (Find  out  how  many 
here  are  and  then  ring  the  correct  numeral.)  .  .  .  How  many 
loes  are  there?  .  .  .  Which  of  the  numerals  did  Cappy  ring? 

.  .  All  right;  now  trace  over  the  ring  around  6  that  Cappy 
las  started  for  you. 
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•  If  needed,  help  the  class  with  one  or  two  more  exercises. 
Then  have  more  capable  children  finish  the  page  independently. 
You  will  thus  have  time  to  work  with  individuals  or  with  small 
groups  of  children  for  whom  the  task  on  this  page  is  too  difficult. 

•  When  all  have  completed  the  page,  check  the  work  orally 
for  accuracy. 

•  Call  attention  to  the  use  of  the  new  pattern  (for  6)  in  certain 
of  the  exercises. 

•  Make  use  of  this  page  for  oral  maintenance  experiences  in 
comparing  the  sizes  of  sets.  The  following  are  some  suggestions : 

a.  Look  at  the  pictures  of  the  garden  tools  in  the  first  row. 
Are  there  more  wheelbarrows  than  hoes?  (Point  to  them.) 
Of  which  are  there  fewer — rakes  or  wheelbarrows?  (Point 

to  them.) 

b.  Now  look  at  the  pictures  in  the  third  row. 

Are  there  more  trowels  shown  in  the  first  box  than  in  the 
last  box  in  this  row? 

Which  box  shows  the  fewest  trowels? 

c.  Now  look  at  the  pictures  of  stars. 

Are  there  more  stars  in  the  first  box  in  this  row  than  in  the 
last  box? 

Are  there  more  stars  in  any  other  box  than  there  are  in  the 
first  box? 

In  which  box  are  there  fewest  stars? 

Individualizing  Instruction 

•  For  slower  learners  who  need  further  comparison  experiences, 
use  the  last  two  rows  on  the  text  page  and  discuss  the  work  as 
follows : 

a.  Now  look  at  the  row  of  dots. 

Does  the  first  box  have  the  most  dots  or  the  least  dots? 
Which  boxes  have  more  dots  than  the  last  box? 

b.  Ask  similar  questions  about  the  sets  shown  in  the  last  row. 

•  All  pupils  may  use  cards  5  and  6  from  Pegboard  Discovery 
Guides*. 

•  Have  all  pupils  identify  various  sets  on  text  page  29  that 
have  one  more  member  than  specific  sets  you  indicate.  Have 
more  capable  children  identify  various  sets  that  have  two  more  or 
three  more  members  than  specific  sets  you  indicate. 

•  The  following  games,  selected  from  pages  [220]— [232],  may 
be  used  with  appropriate  limitations  at  this  time:  Climb  the 
Ladder  (1)  and  (2);  Comedo ;  Cross  the  River  (1)  and  (2);  Dominoes 

(1)  and  (2);  Fish  (1)  and  (2);  Fish  with  Bait ;  Flooked  (1);  Knock , 
Knock;  Numberland  (1);  Old  Flat  (1)  and  (2);  Out  of  Order  (1)  and 

(2) ;  Spin  It  (1)  and  (2);  The  Wizard  (1);  Zooks. 

Reminder 

Are  you  checking  on  pupils’  ability  to  enumerate  and  identify 
sets  as  large  as  20  as  suggested  in  Looking  Ahead  on  page  [25]? 

*See  9R  and  9S,  page  [215], 
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Pupil’s  Objectives 

(a)  To  develop  the  ability  to  identify  in  a  social  situation  and 
indicate  the  number  for  a  set  having  as  many  as  6  members;  and 
(b)  to  have  more  experiences  in  comparing  sizes  of  objects  and 
of  sets. 

Background 

The  following  steps  are  recommended  in  working  page  30  and 
subsequent  similar  pages:  38,  42,  48,  52. 

a.  Call  attention  to  the  pictured  item  in  each  of  the  boxes  in 
the  lower  portion  of  the  page. 

b.  Direct  the  children  to  look  at  the  big  picture  to  find  a  set 
of  each  of  these  pictured  items.  Then  have  children  tell  how  many 
members  are  in  each  of  the  sets. 

c.  Then,  for  each  item,  direct  the  children  to  draw  a  ring 
around  the  numeral  which  indicates  the  number  of  members  in 
the  set  being  shown.  Remind  pupils  that,  if  the  object  pictured  in 
the  small  box  does  not  appear  in  the  large  picture,  the  set  is 
empty  and  they  draw  a  ring  around  0. 

Pr e-Book  Lesson 

You  may  wish  to  refer  the  children  back  to  the  work  on  text 
page  14  before  working  with  this  page.  If  you  do  so,  remind  them 
that  the  single  picture  in  each  box  is  a  clue  to  the  set  of  things 
to  count. 

Using  the  Text  Page 

•  Discuss  the  picture  with  the  class.  Identify  the  various 
objects  shown.  Give  the  children  an  opportunity  to  talk  about  a 
similar  scene  within  their  own  experience. 

•  For  illustrative  purposes,  work  the  first  exercise  below  the 
picture  with  the  children.  Have  them  tell  how  many  dog-food 
cans  are  shown  in  the  big  picture.  Then  have  them  ring  the 
numeral  for  the  number  which  tells  how  many. 

•  Have  the  children  work  the  remaining  exercises  independ¬ 
ently,  but  first  be  certain  that  each  child  understands  what  to 
find  in  each  instance : 

the  number  of  birdhouses 

the  number  of  birds 

the  number  of  roses 

the  number  of  dog-food  dishes 

the  number  of  pigs 

the  number  of  dogs 

the  number  of  hollyhock  bushes  (not  individual  flowers) 

Circulate  among  the  children,  giving  appropriate  help  as  needed. 

•  Make  use  of  this  page  for  oral  maintenance  experiences  in 
comparing  sizes  of  objects  and  of  sets. 

Look  at  the  big  picture  at  the  top  of  the  page. 

Which  is  the  tallest  plant? 

Are  there  more  puppies  in  the  basket  than  out  of  the 
basket? 

Are  there  fewer  birds  than  puppies? 

Are  there  as  many  puppy  dishes  as  there  are  puppies? 

Is  there  a  stone  for  each  puppy  to  sit  on? 

Are  there  fewer  dog-food  cans  than  puppy  dishes? 

Individualizing  Instruction 

•  For  slower  learners  who  need  further  experience  with  set  com¬ 
parisons  in  social  situations,  turn  back  to  the  picture  on  text  page 
28  and  ask  questions  about  that  picture  which  are  similar  to 
those  asked  about  the  picture  on  text  page  30. 

[38] 

Identifying  the  number  of  members  in  a  set,  in  social  situation 


First  Half,  Page  30 

•  Have  all  pupils  make  various  comparisons  of  sets  (having  as  j| 
many  as  6  members)  as  they  appear  in  the  classroom. 

•  Have  your  more  capable  children  make  exact  comparisons  of  j 
sets  in  other  environments  (by  telling  how  much  larger  or  i 
smaller). 
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Teaching  Book  One,  First  Half,  Page  31 


Pupil’s  Objective 

To  show  sets  of  as  many  as  6  members  (a)  by  showing  a  whole 
set;  (b)  by  increasing  a  set  shown;  (c)  by  selecting  a  part  of  a 
larger  set  shown;  and  (d)  by  uniting  one  set  shown  and  a  part 
of  another. 

Background 

This  page  extends  the  idea  of  parts  of  a  set.  First  of  all,  the 
pupils  are  shown  one  part  of  a  set  and  are  asked  to  show  the  other 
part  so  that  a  set  of  6  may  be  represented.  By  questioning,  the 
children  should  be  led  to  answer  in  the  manner,  “5  things  and  1 
thing  are  6  things.”  They  are  also  to  separate  from  a  larger  set 
shown,  the  part  showing  a  set  of  4  or  5  or  6,  as  indicated  by  the 
given  numeral.  Lastly,  they  must  determine  the  part  of  one  set 
shown  which,  when  joined  to  another  part,  will  form  a  set  of  4  or 
5  or  6  things. 

Using  the  Text  Page 

•  Ask:  Who  thinks  he  knows  what  to  do  with  all  the  rake 
pictures?.  .  .  What  does  the  big  numeral  6  in  the  middle  tell 
us  to  do?  Try  to  elicit  that  each  space,  when  the  work  has  been 
done,  is  to  show  six  rakes.  (If  pupils  do  not  volunteer  this  in¬ 
formation,  tell  them.)  Then  ask:  What  must  we  do  with  the 
box  where  Cappy  has  drawn  1  rake?  How  many  rakes  are 
needed  there?.  .  .  To  have  six  rakes  in  each  of  the  other 
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boxes,  what  must  we  do?  As  soon  as  the  children  are  capable 
of  working  alone,  have  them  proceed  independently.  Inspect 
their  work,  and  help  the  slower  learners  who  are  having  difficulty. 

•  In  the  fourth  row,  sets  of  indicated  sizes  are  to  be  selected 
from  larger  sets  shown.  To  the  extent  possible,  have  the  children 
tell  what  is  to  be  done  and  how  to  do  it.  Help  with  the  first 
exercise,  where  Cappy  is  working,  should  be  enough. 

•  In  the  last  row,  beginning  with  the  first  pair  of  sets,  the  chil¬ 
dren  are  to  ring  the  left  set  pictured  and  enough  from  the  second 
set  of  the  pair  shown  to  represent  the  required  set. 

Individualizing  Instruction 

•  For  slower  learners,  provide  duplicated  sheets  of  exercises  of 
the  types  shown  on  the  text  page.  Keep  these  types  in  separate 
sections  as  on  text  page  31.  .(Note  that  there  are  several  kinds 
of  activity.) 

•  For  more  capable  children,  provide  practice  sheets  on  which 
all  the  types  of  representation  of  sets  are  mixed. 

•  Have  all  pupils  show  that  they  can  indicate  numbers  by  tap¬ 
ping  pencils  on  the  desk  to  correspond  to  numbers  you  indicate. 

Looking  Ahead 

Pattern  the  development  for  rote  counting  and  enumerating 
through  30  after  the  previous  suggestions  for  working  with  rote 
and  rational  counting  through  20  (on  page  [25]). 

•  Beginning  with  a  set  of  20  as  two  sets  of  10,  keep  putting 
1  more  with  the  set  as  the  word  number-names  for  21  through  30 
are  established.  Again,  do  not  develop  the  tens-and-ones  concept 
as  such,  but  let  the  grouping  of  objects  suggest  this  idea. 

•  Help  children  to  see  how  the  word  number-names  for  21  to 
30  are  related  to  those  in  the  first  and  second  decades.  Recogni¬ 
tion  of  this  pattern  of  word  number-names  will  be  increasingly 
helpful  to  children  as  they  learn  the  counting  series  through  30. 

•  Provide  various  counting  experiences  that  will  enable  the 
children  to  apply  their  counting  ability  in  a  rational  way  to  find 
how  many  in  a  set. 

•  Ask  the  children  to  tell  what  number  comes  after  a  specified 
one. 

•  Ask  the  children  to  begin  with  a  specified  number  and  count 
to  another  specified  number:  for  example,  begin  with  18  and 
count  to  25. 


Showing  sets  with  as  many  as  6  members 
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Teaching  Book  One,  First 


Half,  Page  32  (Period  Test) 


Pupil’s  Objectives 

(a)  To  show  a  knowledge  of  the  serial  order  of  the  whole  num¬ 
bers  0  through  6;  and  (b)  to  show  required  sets  by  methods 
previously  learned. 

Using  the  Text  Page 

•  Previous  experiences  (text  pages  24  and  25)  should  help 
your  pupils  understand  what  to  do  in  the  first  two  rows  which 
measure  knowledge  of  the  serial  order  of  whole  numbers  0-6. 
Give  only  such  help  as  is  needed,  trying  first  to  get  the  children 
themselves  to  explain  what  is  to  be  done.  In  the  first  row,  they 
should  notice  the  rings  that  have  no  numerals  within  them.  Help 
pupils  to  see  that  they  may  show  the  series  of  counting  numbers 
1-6  by  connecting  the  appropriate  numeral  in  the  upper  row  to 
each  empty  ring.  In  the  exercises  in  the  second  row,  pupils  ring 
the  numeral  which  completes  the  series  of  whole  numbers  shown. 

•  For  the  work  in  the  three  rows  at  the  bottom  of  the  page, 
give  but  a  minimum  of  help  as  the  children  (a)  show  the  required 
sets  of  shapes  by  selecting  the  correct  number  of  items  from  a  set 
shown ;  (b)  combine  all  of  the  recognized  set  shown  with  part  of 
another  set  of  shapes;  and  (c)  show  the  number  for  a  patterned 
set  of  shapes  shown  or  for  a  word  number-name. 

Individualizing  Instruction 

Examine  the  children’s  papers  to  discover  points  of  individual 
and  common  difficulty  where  remedial  instruction  will  be  neces¬ 
sary.  A  chart  somewhat  like  that  suggested  for  recording  the 
inventory  results  (page  [7])  may  help  you  to  get  an  overall 
picture  of  the  status  of  your  class.  You  may  want  to  use  these 
headings:  sequence;  identification  of  sets;  showing  sets;  writing 
numerals;  recognizing  word  number-names;  recognizing  patterns. 
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Review:  sets  and  numbers 


Discussion  of  the  Third  Period  of  Instruction 


Objectives  for  the  Third  Period 
of  Systematic  Instruction 

1.  Extending  to  sets  having  seven,  eight,  nine,  and  ten  members  the 
ability  to 

a.  identify  the  number  property  of  a  set  by 

(1)  counting 

(2)  recognizing  standard-patterned  arrangements  of  set  mem¬ 
bers 

b.  show  a  set  having  a  specified  number  property 

c.  order  two  or  more  sets  on  the  basis  of  their  number  properties 

d.  identify  the  numeral  (7,  8,  9,  or  10)  that  names  the  number 
property  of  a  set 

2.  Extending  ability  to  order  whole  numbers  to  include  the  numbers 
seven,  eight,  nine,  and  ten  (and  their  corresponding  numerals 
7,  8,  9,  and  10) 

3.  Ability  to  show  which  one  of  any  pair  of  numbers  is  greater  and 
which  one  of  any  pair  of  numbers  is  less  for  the  set  of  whole 
numbers  from  zero  through  ten 

4.  Ability  to  write  the  numerals  4  and  5 

5.  Exploration  of  sets  having  eleven  members  and  sets  having  twelve 
members,  with  emphasis  upon 

a.  identifying  the  number  property  of  a  set  with  eleven  or  twelve 
members 

b.  identifying  the  numerals  11  and  12  as  names  for  number  prop¬ 
erties  of  such  sets 

6.  Ability  to  recognize  and  show  ordinal  positions  through  fifth 

7.  Knowledge  of 

a.  the  dime  as  a  coin 

b.  the  value  of  the  dime  and  its  relationship  to  the  cent  and  the 
nickel 

8.  Ability  to  use  a  clockface  to  tell  and  to  show  time  on  the  hour 

9.  Exploration  of  familiar  measuring  instruments  and  situations  for 
which  their  use  is  appropriate 

Mathematical  Background  for  the  Third  Period 
of  Systematic  Instruction 

Much  of  the  work  of  the  third  period  of  systematic  instruction 
is  an  extension  of  ideas  and  abilities  previously  developed  to 
greater  numbers.  However,  several  things  merit  special  discus¬ 
sion. 

1.  You  will  observe  that  the  numerals  10,  11,  and  12  are  intro¬ 
duced  in  this  period  of  systematic  instruction.  However,  no 
attempt  is  made  to  develop  an  interpretation  of  each  of  these 
numerals  in  relation  to  the  principle  of  place  value  associated 
With  our  numeration  system.  This  interpretation  is  reserved  for  a 
later  stage  in  the  instructional  program.  At  this  point  we  wish 
to  introduce  these  three  numerals  essentially  as  ideograms  only, 
although  a  hint  of  the  decimal  base  of  our  numeration  system  is 
given  in  connection  with  the  numerals  11  and  12.  In  light  of  the 
use  made  of  these  numerals  in  this  instructional  period,  it  is 
neither  necessary  nor  desirable  to  become  involved  in  any  syste¬ 
matic  consideration  of  our  place-value  system  of  numeration  at 
this  time.  (The  numerals  1 1  and  1 2  are  introduced  in  this  period 
of  instruction  primarily  to  have  them  available  in  connection 
with  telling  and  showing  time  on  a  clockface.  For  this  purpose, 
it  is  not  necessary  to  associate  the  numerals  in  terms  of  our  place- 
value  numeration  scheme.) 

2.  Attention  has  already  been  given  to  the  comparison  of  non¬ 
equivalent  sets.  Children  have  identified  and  shown  which  of 
two  nonequivalent  sets  has  more  members  and  which  of  two 
nonequivalent  sets  has  fewer  members.  Comparisons  of  this 


nature  have  formed  the  basis  not  only  for  ordering  sets,  but  also 
for  ordering  the  numbers  associated  with  such  sets.  Here,  in 
this  period  of  systematic  instruction,  we  deal  directly  with  the 
comparison  of  two  different  numbers  without  particular  reference 
to  sets  with  which  these  numbers  may  be  associated.  Specifically, 
we  concern  ourselves  with  identifying  which  of  two  different 
numbers  is  greater  and  which  is  less.  We  very  deliberately  seek 
to  build  a  differential  vocabulary  in  which  we  use  the  expressions 
more  than  and  fewer  than  when  comparing  nonequivalent  sets,  and 
the  words  greater  and  less  when  comparing  two  different  numbers. 
For  instance,  we  speak  of  a  set  with  eight  members  as  having 
more  members  than  a  set  with  five  members  and  we  speak  of  the 
set  with  five  members  as  having  fewer  members  than  the  set  with 
eight  members.  On  the  other  hand,  if  we  are  speaking  simply  of 
the  numbers  8  and  5,  we  speak  of  8  as  being  greater  than  5  and 
we  speak  of  5  as  being  less  than  8.  At  this  stage  in  our  program 
we  concentrate  exclusively  on  the  ideas  of  greater  and  less  and  the 
two  words  associated  with  these  ideas.  We  deliberately  avoid 
the  potential  confusion  of  introducing  at  this  same  time  any 
special  symbolism  such  as  >  and  <  for  these  ideas.  We  properly 
give  primacy  to  the  ideas  themselves.  Special  symbolism  asso¬ 
ciated  with  the  ideas  is  appropriate  only  at  a  later  stage  in  the 
program  when  potential  confusion  will  be  at  a  minimum. 

3.  Counting  numbers  commonly  are  used  in  a  cardinal  sense; 
i.e.,  in  the  sense  of  indicating  how  many.  On  occasion,  we  use  essen¬ 
tially  these  same  counting  numbers  in  connection  with  a  quite 
different  idea — the  ordinal  idea,  in  which  a  counting  number  is 
used  to  indicate  the  relative  position  of  an  object  in  a  series  or 
sequence.  This  ordinal  use  of  counting  numbers  is  reflected  in 
such  things  as  page  numbers  and  the  like.  If  I  assert  that  this  is 
page  41,  I  am  using  “41”  in  an  ordinal  sense  rather  than  in  a 
cardinal  sense.  Here,  in  this  period  of  systematic  instruction,  we 
not  only  reinforce  this  idea  through  attention  to  the  serial  order 
of  the  counting  numbers,  but  we  also  give  particular  attention  to 
the  use  of  the  ordinal  number  words,  first,  second,  third,  fourth, 
and  fifth.  These  are  words  used  to  designate  ordinal  positions 
and  are  not  used  to  convey  the  idea  of  how  many. 

4.  The  potential  problems  concerning  the  coins  cent  and  nickel, 
mentioned  in  the  discussion  of  the  Mathematical  Background 
for  the  Second  Period  of  Systematic  Instruction,  are  further 
compounded  in  the  third  period  of  systematic  instruction  by 
attention  also  to  the  coin  dime.  Keep  clearly  in  mind  the  potential 
difficulties  that  may  arise  if  work  with  the  cent,  nickel,  and  dime 
is  interpreted  erroneously  in  terms  of  equivalent  sets  of  things. 

5.  Two  aspects  of  measurement  are  introduced  in  a  highly  in¬ 
tuitive  and  informal  way  in  the  third  period  of  systematic  in¬ 
struction.  One  of  these  relates  to  the  ability  to  use  a  clockface  to 
tell  and  to  show  time  on  the  hour.  The  other  relates  to  the  asso¬ 
ciation  of  familiar  measuring  instruments  with  social  situations 
for  which  their  use  is  appropriate.  In  each  of  these  instances 
there  is  no  attempt  made  to  develop  systematically  concepts 
such  as  the  nature  of  measurement  as  a  comparison,  the  idea  of  a 
standard  unit  of  measurement,  and  so  on.  This  kind  of  syste¬ 
matic  development  will  follow  in  due  course  of  time  at  various 
stages  throughout  the  program.  Here,  it  is  our  intent  only  to 
acknowledge  the  fact  that  children  have  need  for  simple  intuitive 
ideas  associated  with  time  and  other  measuring  situations  at  an 
early  age. 

Many  of  the  measuring  ideas  which  children  encounter  at  this 
age  level  are  ones  that  involve  an  aspect  of  indirect  or  inferential 
measurement.  For  instance,  time  is  not  measured  directly  by  a 
clockface.  Rather,  it  is  measured  indirectly  or  inferentially  in 
that  we  infer  passage  of  time  from  movement  of  something  in  a 
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circular  path.  A  similar  observation  can  be  made  regarding  the  we  must  start  with  very  simple  and  intuitive  aspects  of  the||l 

measurement  of  things  such  as  weight.  Consequently,  because  situations.  It  is  only  at  a  later  time  that  we  can  deal  more  systen 

of  the  indirect  or  inferential  nature  of  many  kinds  of  measurement,  atically  with  basic  conceptual  ideas  behind  such  measurement  f 
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New  Words  by  Pages  in  the  Third  Period  of  Instruction 

No  more  than  three  new  words  are  used  on  a  page  and  each 
new  word  is  used  at  least  twice  on  that  page. 

35 .four  44. five  55.  greater 

less 


NOTES 


Teaching  Book  One, 


Pupil’s  Objective 

To  continue  the  study  of  the  ordinal  use  of  numbers  through 
identification  of  the  first  through  the  fifth  position  in  a  series. 

Background 

Text  pages  33  and  34  make  up  a  unit  on  the  ordinals  first 
through  fifth. 

Pre-Book  Lesson 

•  Adapt  some  such  activity  as  the  following  to  ascertain  what 
the  children  remember  about  the  ordinal  use  of  numbers.  (They 
will  have  had  some  oral  experiences  prior  to  this  in  connection 
with  the  Looking- Ahead  activity  on  pages  [22]  and  [33].) 

Have  five  children  whose  names  are  well  known  to  the  class 
stand  in  a  row  at  the  front  of  the  room.  Say:  Tom  is  first  from 
the  left.  In  what  place  is  Ann?  Ellen?  Bob?  Ruth? 

•  Give  children  practice  in  saying  ordinals :  first ,  second,  third, 
fourth,  and  so  on.  Call  attention  to  the  difference  (both  in  words 
and  in  meaning)  between  these  ordinals  and  the  corresponding 
cardinals,  one,  two,  three,  four,  and  so  on.  One,  two,  three,  and 
such  cardinals  answer  the  question  How  many?  Ordinals  always 
answer  the  question  Which  one?  On  some  occasions,  the  form 
used  to  indicate  which  one  may  seem  to  show  a  cardinal  number, 
but  does  not.  For  instance,  page  3,  room  11,  age  7,  and  so  on, 
all  indicate  which  one  instead  of  how  many. 
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First  Half,  Page  33 

Using  the  Text  Page 

•  Ask  questions  about  the  toy  train — for  example :  One  car 

is  carrying  coal.  Is  it  the  first  one  behind  the  engine  or  the 
third  one  or  the  second  one? 

•  Discuss  with  the  class  the  picture  of  the  Indian  counter,  but 
be  sure  that  the  children  note  that  a  series  of  five  boxes  of  objects 
is  represented.  Say:  Look  at  the  picture  of  the  arrows.  Are 
they  in  the  first  box  from  the  left  or  the  fifth  box  or  the  fourth 
box  in  the  row  on  the  counter?  Continue  with  similar  questions 
about  the  headdress,  the  bow,  the  quiver,  and  the  moccasins. 

•  For  the  steps  say:  Is  there  anything  on  the  fifth  step?.  .  . 
On  which  step  has  the  mother  cat  put  her  front  paws?.  .  .  her 
hind  paws?.  .  .  On  which  step  is  the  kitten? 

•  Ask  comparable  questions  about  the  shelves.  (For  ex¬ 
ample,  On  which  shelf  are  the  plates?) 

Individualizing  Instruction 

•  Use  ordinals  to  identify  positions  of  things  on  many  oc¬ 
casions  throughout  the  school  day. 

•  It  is  possible  to  have  written  activities  for  all  pupils  in  con¬ 
nection  with  this  page  if  all  do  well  on  the  oral  work.  They  may 
be  asked  to  put  X  on  the  third  step  from  the  top,  the  second  cup, 
and  so  on. 

•  All  pupils  may  work  with  ordinals  as  they  identify  the  posi¬ 
tion  of  each  bead  on  a  Ginn  Arithme-Stick.  * 

*See  3,  page  [215]. 


Using  ordinals 
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Teaching  Book  One,  First  Half,  Page  34 


Pupil’s  Objective 

To  continue  the  study  of  the  ordinals,  first  through  fifth. 

Using  the  Text  Page 

•  For  the  first  row  say:  Starting  from  the  left,  help  Cappy 
put  a  tail  on  the  first  kite.  Draw  a  mouth  on  the  second  kite 
face  .  .  .  ears  on  the  fifth  kite  face  .  .  .  eyebrows  on  the  fourth 
kite  face. 

•  For  the  second  row  say :  Draw  another  smokestack  on  the 
first  boat  .  .  .  smoke  from  the  smokestack  of  the  third  boat  .  .  . 
a  sail  on  the  second  boat  ...  a  flag  on  the  fourth  boat  .  .  .  and 
put  X  on  the  fifth  boat. 

•  For  the  third  row  say:  Make  the  fifth  balloon  go  pop  by 
putting  X  on  it.  .  . .  Draw  a  string  for  the  first  balloon.  .  .  . 
Make  a  face  on  the  fourth  balloon. 

•  For  the  fourth  row  say :  Draw  smoke  coming  from  the  third 
airplane.  .  .  .  Draw  a  ring  around  the  second  airplane.  .  .  . 
Draw  a  man  on  the  fifth  airplane. 

•  Fifth  row:  Tell  the  children  to  draw  whatever  they  want 
on  each  of  the  five  marks  at  the  bottom  of  the  page.  Say:  Color 
the  second  thing  you  have  drawn  yellow  .  .  .  the  third  thing 
red  .  . .  the  fifth  thing  blue. 

Individualizing  Instruction 

Pages  of  seat  work,  with  exercises  modeled  after  those  on  this 
page,  can  provide  practice  for  slower  learners.  Assemble  pupils  who 
need  help  into  small  groups  and  either  you  or  your  helpers  can 
give  directions  of  the  kind  illustrated  above. 
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Using  ordinals 


■ 


Teaching  Book  One,  First  Half,  Page  35 


Pupil’s  Objectives 

(a)  To  learn  the  word  four;  (b)  to  learn  to  write  the  numeral 
(.;  (c)  to  practice  writing  the  numerals  0-4;  and  (d)  to  have 
jractice  in  showing  sets  having  as  many  as  six  members,  when 
he  number  for  each  set  is  shown. 

New  Word 

four 

Pr e-Book  Lesson 

•  Just  as  for  the  numerals  taught  on  pages  22  and  23,  demon- 
trate  the  writing  of  the  numeral  4  at  the  chalkboard.  Emphasize 
he  guide  marks,  the  dots,  and  the  arrows.  Note  that  there  are 
wo  starting  places  used  in  writing  the  numeral  4  and  that  an 
irrow  helps  with  the  second  starting  place. 

•  Put  some  starting  dots  and  guide  marks  on  the  chalkboard 
md  let  several  children  write  the  numeral  4. 

Using  the  Text  Page 

•  In  connection  with  the  four  real  objects  pictured  at  the  left 
if  each  of  the  first  four  rows,  make  sure  that  the  pupils  know  the 
vord  number-name  four  and  the  numeral  4  which  they  will  learn 
o  write. 

•  When  the  pupils  have  finished  the  first  four  rows  of  writing 
he  numeral  4,  they  are  to  make  use  of  the  skill  in  the  fifth  row 


as  they  identify  standard  patterns  for  sets  having  as  many  as  4 
members  and  word  names  for  whole  numbers  through  four.  You 
may  want  to  call  attention  to  the  picture  of  the  empty  set. 

•  The  pupils  should  be  able  to  work  independently  on  the 
exercises  that  maintain  the  ability  to  show  sets  with  as  many  as  6 
members.  The  first  of  the  two  rows  in  the  lower  portion  of  the 
page  calls  for  drawing  a  ring  around  a  part  of  a  set  shown  so  as  to 
show  a  set  having  the  designated  number  of  members.  The  bot¬ 
tom  row  calls  for  increasing  the  set  shown  which  contains  too 
few  members  so  as  to  show  a  set  having  the  designated  number 
of  members. 

Individualizing  Instruction 

•  If  you  feel  that  more  work  is  needed  in  identifying  and  show¬ 
ing  sets,  duplicate  exercises  like  those  at  the  foot  of  text  page  35. 

•  Write  the  numerals  1  through  6  on  the  chalkboard.  Have 
pupils  see  if  they  can  draw  the  pattern  for  each  number  shown. 

•  All  pupils  may  add  to  their  sets  of  simple  drawings  on  cards 
with  correct  numerals  below  them,  by  making  a  drawing  for  a 
set  of  4  things. 
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Teaching  Book  One,  First  Half,  Page  36 


Pupil’s  Objectives 

(a)  To  study  the  number  seven;  (b)  to  learn  to  recognize  the 
numeral  7 ;  and  (c)  to  learn  that  a  set  of  7  members  has  one  more 
than  a  set  of  6  members. 


Background 

Here,  we  begin  a  four-page  unit  on  the  number  seven  exactly 
parallel  in  organization  to  the  preceding  unit  for  the  number  six 
(pages  28-31).  The  activities  on  pages  36,  37,  and  38  involve 
identifying  sets  having  as  many  as  7  members;  that  on  page  39 
involves  showing  sets  with  as  many  as  7  members. 

Here  we  introduce  two  model  sets  for  7 :  the  set  of  hats,  and  the 
set  of  square  shapes  arranged  in  our  “standard  pattern.”  For 
counting  purposes,  the  model  set  for  7  is,  in  effect,  the  set  {1,  2,  3, 
4,  5,  6,  7}. 

Here,  we  make  explicit  the  idea  that  a  set  of  seven  has  one 
more  member  than  a  set  of  six,  and  more  members  than  a  set  of 
five  or  four  or  three,  and  so  on.  We  also  make  explicit  the  related 
idea  that  a  set  of  six  has  one  fewer  member  than  a  set  of  seven, 
and  that  a  set  of  five  or  four  or  three,  and  so  on,  has  fewer  mem¬ 
bers  than  a  set  of  seven. 

The  numerals  shown  at  the  bottom  of  the  page  name,  in  order, 
the  members  of  the  set  of  whole  numbers  not  greater  than  seven. 


Teacher’s  Preparation 

Have  ready  the  materials  for  extending  the  classroom  Number 
Dictionary  Chart *  with  a  row  for  the  set  of  7  members  (picture, 
numeral,  and  word  number-name). 

Have  available  cards  for  7  for  your  sets  of  Picture  Number 
Cards**  and  Pattern  Number  Cards**,  to  be  used  in  practice  with 
the  newly  learned  number. 


Pre-Book  Lesson 

As  you  and  your  pupils  place  the  materials  for  the  set  of  7  on 
the  classroom  Number  Dictionary  Chart,  have  pupils  relate  the  new 
set  to  the  set  of  6  members,  discovering  that  the  set  of  7  members 
contains  one  more  member  than  the  set  of  6  members  and  that 
the  number  7  is  1  greater  than  the  number  6. 


Using  the  Text  Page 

•  For  the  number  dictionary  at  the  top  of  the  page  say :  Count 
the  number  of  doll  hats  shown  in  the  first  box.  .  .  .  What  is 
that  little  numeral  in  the  corner?  (7)  .  .  .  What  does  it  tell  us? 
Cover  one  of  the  hats.  How  many  hats  do  you  see?  Uncover 
this  one  hat.  How  many  hats  do  you  see?  A  set  of  7  hats  is 
how  many  more  than  a  set  of  6  hats?  Then :  In  the  next  little 
picture  (square  shapes)  do  you  see  the  numeral  7?  .  .  .  What 
does  it  tell  us?  .  .  .  Are  there  really  that  many  little  square 
shapes  shown  in  the  picture?  Count  and  see.  Next:  Here  is 
the  little  numeral  again,  but  there  is  no  picture.  So,  you  may 
draw  one.  Put  as  many  things  in  your  picture  as  the  numeral 
tells  you  you  should  have.  Put  them  in  the  same  pattern  as 
the  square  shapes,  2  across  the  top  row,  3  across  the  middle 
row,  and  2  across  the  bottom  row. 

•  Study  with  your  children  the  large  picture,  first  relating  it 
to  the  children’s  own  experiences.  (The  picture  is  intended  to 
provide  a  social  setting  for  the  lesson,  to  show  that  the  number  7 
and  other  numbers  can  be  found  in  normal  situations.)  Be  sure 
that  your  children  know  the  names  of  all  the  objects  shown  in  the 
picture  and  that  they  recognize  the  fact  that  these  objects  are 


*See  page  [219]. 
**See  7,  page  [215]. 
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shown  in  sets.  Then  ask  how-many  questions  about  the  picture 
until  all  sets  of  objects  in  the  picture  have  been  identified  quant 
tatively.  Ask :  How  many  doll  dresses  do  you  see?  ...  to 
kittens?  .  .  .  toy  dogs?  .  .  .  books?  .  .  .  pillows?  .  .  .  dolls? 
spools  of  thread?  and  so  on. 

•  The  numerals  at  the  bottom  of  the  page  allow  for  exper 
ences  in  bringing  7  into  the  serial  order  of  the  whole  number: 


Individualizing  Instruction 

•  For  all  pupils,  organize  flash-card  practice  (don’t  forget  th 
work  with  serial  order)  with  the  Picture  Number  Cards  and  th 
Pattern  Number  Cards,  this  time  including  the  cards  for  7. 

•  For  slower  learners,  use  helpers  from  among  your  more  capab 
children  to  whom  you  have  given  sets  of  Picture  Number  Cards  an 
Pattern  Number  Cards  including  those  for  the  number  7. 

•  To  the  extent  desirable,  make  use  of  the  seat  work  and  gamt) 
previously  suggested. 

•  Your  more  capable  children  may  wish  to  make  comparisoi 
involving  the  set  having  7  members  and  sets  with  fewer  member 
using  the  Number  Dictionary  Chart. 


Reminder 

Are  you  making  frequent  use  of  the  ordinals  first  through  fift 


Introducing  sets  of  7 
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Teaching  Book  One, 

Pupil’s  Objectives 

(a)  To  have  practice  in  identifying  sets  with  as  many  as  7 
nembers  by  drawing  rings  around  the  appropriate  numerals; 
md  (b)  to  compare  the  sizes  of  sets  having  as  many  as  7  members. 

Pre-Book  Lesson 

•  Using  the  set  of  Pattern  Number  Cards  (including  the  pattern 
or  7),  give  some  work  on  identification  of  patterns  for  sets  having 
is  many  as  7  members. 

•  In  case  your  pupils  need  a  little  reminding,  give  some  prac- 
ice  on  the  chalkboard  of  the  type  on  text  page  37.  Use  pictures  of 
eal  objects  and  of  representative  items  in  pattern  arrangements. 

Using  the  Text  Page 

•  Ask:  What  do  you  think  we  are  to  do  with  the  picture 
howing  the  doll  dresses?  Cappy  has  been  helping  you. 

Find  out  how  many  there  are  and  then  draw  a  ring  around  the 
orrect  numeral.)  .  .  .  How  many  doll  dresses  are  there?  .  .  . 
Vhich  of  the  numerals  did  Cappy  ring?  .  .  .  All  right;  now 
race  over  the  ring  around  7  that  Cappy  has  started  for  you. 

•  If  needed,  help  the  class  work  one  or  two  more  exercises, 
"hen  have  the  more  capable  children  finish  the  page  independently, 
fou  will  thus  have  time  to  work  with  individuals  or  with  small 
roups  of  children  for  whom  the  task  on  this  page  is  too  difficult. 
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First  Half,  Page  37 

•  When  all  have  completed  the  page,  check  the  work  orally 
for  accuracy. 

•  Call  attention  to  the  use  of  the  new  pattern  (7)  in  certain  of 
the  boxes. 

•  Make  use  of  this  page  for  oral  maintenance  experiences  in 
comparing  sizes  of  sets.  At  the  same  time  you  will  be  maintaining 
ordinals. 

a.  For  the  two  rows  of  boxes  at  the  top  of  the  page  which  show 
doll  clothes,  ask: 

In  which  box  are  there  the  fewest  doll  clothes? 

Are  there  fewer  doll  hats  than  doll  dresses? 

b.  For  the  row  of  spools,  ask: 

Are  there  more  spools  in  the  first  box  than  in  the  last  box? 

Are  there  fewer  spools  in  the  second  box  than  in  the  first 
box? 

c.  For  the  first  row  of  geometric  shapes,  ask : 

Which  box  has  the  fewest  shapes  in  it? 

Are  there  more  shapes  in  the  first  box  than  in  the  last  box? 

Individualizing  Instruction 

•  All  pupils  may  use  cards  7  and  8  from  Pegboard  Discovery 
Guides *. 

•  For  slower  learners  who  need  further  comparison  experiences, 
use  the  last  two  rows  as  follows: 

a.  For  the  row  of  geometric  shapes,  ask: 

Which  box  has  more,  the  second  box  or  the  fourth  box? 

Which  box  has  fewer,  the  first  box  or  the  last  box? 

b.  For  the  last  row  ask: 

Which  box  shows  the  fewest  members  in  the  set? 

Are  there  more  members  in  the  set  shown  in  the  first  box 
than  in  the  set  shown  in  any  other  box? 

•  Have  all  pupils  identify  various  sets  on  the  text  page  that  are 
one  more  than  specific  sets  you  indicate. 

•  Have  more  capable  children  identify  various  sets  that  are  two 
or  three  more  than  specific  sets  you  indicate. 

•  The  following  games,  selected  from  pages  [220]— [232],  may 
be  used  with  appropriate  limitations  at  this  time :  Climb  the  Ladder 

(1)  and  (2);  Connecto ;  Cross  the  River  (1)  and  (2);  Dominoes  (1) 
and  (2);  Fish  (1)  and  (2);  Fish  with  Bait',  Hooked  (1);  Knock, 
Knock',  Numberland  (1) ;  Old  Hat  (1)  and  (2) ;  Out  of  Order  (1)  and 

(2) ;  Spin  It  (1)  and  (2);  The  Wizard  (1);  ^ooks. 

*See  9R  and  9S,  page  [215]. 


Identifying  the  number  of  members  in  a  set  —  as  many  as  7 
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Teaching  Book  One,  First  Half,  Page  38 

Pupil’s  Objectives 

(a)  To  develop  the  ability  to  identify  in  a  social  situation  and 
indicate  the  number  for  a  set  with  as  many  as  7  members;  and 
(b)  to  have  more  experiences  in  comparing  sizes  of  objects  and  of 
sets. 


Background 

This  represents  a  familiar  form  of  activity  for  the  children — 
encountered  previously  on  text  pages  14  and  30.  You  may  wish 
to  refer  to  the  Background  section  on  page  [38]. 


Using  the  Text  Page 

•  Discuss  the  picture  with  the  children,  identifying  the  objects 
shown  and  asking  how  many  of  each  object  there  are.  Give  the 
children  an  opportunity  to  talk  about  similar  scenes  from  their 
personal  experiences. 

•  For  illustrative  purposes,  work  the  first  exercise  below  the 
picture  with  the  children.  Have  the  children  tell  how  many 
pillows  are  shown  in'  the  large  picture.  Then  have  them  ring 
the  numeral  for  the  number  which  tells  how  many. 

•  The  children  should  be  able  to  do  the  written  work  inde¬ 
pendently.  Before  having  them  go  ahead,  however,  be  certain 
that  they  understand  what  is  to  be  identified  in  each  instance: 

the  number  of  scooters 

the  number  of  toy  airplanes  (regardless  of  type  or  model) 
the  number  of  toy  freight  cars  (excluding  the  engine) 
the  number  of  books 

the  number  of  pictures  (regardless  of  size  or  scene) 
the  number  of  balls 

the  number  of  toy  cars  or  autos  (regardless  of  kind  or  type) 
As  the  children  independently  draw  a  ring  around  the  numeral 
for  the  number  that  tells  how  many  in  each  instance,  circulate 
among  them  to  offer  assistance  when  necessary. 

•  Make  use  of  this  page  for  oral  maintenance  experiences  in 
comparing  sizes  of  objects  and  of  sets. 

For  the  big  picture  of  the  boys  playing  with  their  trains  and 
airplanes  at  the  top  of  the  page,  ask: 

Are  there  more  toy  freight  cars  than  airplanes? 

Are  there  more  pillows  than  balls? 

Is  the  pillow  on  the  top  bunk  higher  than  all  the  pictures? 
Where  is  the  biggest  ball? 

Individualizing  Instruction 

•  Extend  the  practice  in  identification  of  sets  to  7  to  include 
experiences  in  recognizing  (a)  a  certain  number  of  sounds;  (b)  a 
certain  number  of  touches  on  the  hand  by  another  pupil ;  (c)  the 
total  number  of  objects  of  a  kind  in  the  room,  even  if  not  all  in 
a  set  together;  and  (d)  the  number  of  names  called  out  by  the 
teacher. 

•  For  slower  learners  who  need  further  experience  with  set  com¬ 
parisons  in  social  situations,  go  back  to  the  picture  on  page  36 
and  ask  questions  similar  to  those  asked  about  the  picture  on 
page  38. 

•  Have  all  pupils  make  various  comparisons  of  sets  (having  as 
many  as  7  members)  as  they  appear  in  the  classroom  setting. 

•  Have  your  more  capable  children  make  exact  comparisons  with 
sets  they  may  have  experienced  in  other  environments  (by  telling 
how  much  larger  or  smaller). 
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Identifying  the  number  of  members  in  a  set,  in  social  situation 


Teaching  Book  One,  First  Half,  Page  39 


Pupil’s  Objective 

To  show  sets  of  as  many  as  7  members  (a)  by  showing  a  whole 
t;  (b)  by  increasing  a  set  shown;  (c)  by  selecting  a  part  of  a 
rger  set  shown;  and  (d)  by  uniting  one  set  shown  with  a  part 
another  set. 

Background 

This  page  involves  the  same  format  as  that  of  page  31.  You 
ay  want  to  reread  the  Background  section  on  page  [39]. 

Using  the  Text  Page 

•  For  the  ball  exercises  ask :  Who  thinks  he  knows  what  to 
)  with  all  the  ball  pictures?  .  .  .  What  does  the  big  numeral 
in  the  middle  tell  us  to  do?  Try  to  elicit  that  each  space,  when 
e  work  has  been  done,  is  to  show  seven  balls.  (If  pupils  do  not 
ilunteer  this  information,  tell  them.)  Then  ask:  What  must  we 
»  with  the  box  where  Cappy  has  drawn  1  ball?  How  many 
ills  are  needed  there?  .  .  .  To  have  seven  balls  in  each  of 
e  other  boxes,  what  must  we  do?  As  soon  as  the  children  are 
pable  of  working  alone,  have  them  proceed  independently, 
spect  their  work,  and  help  any  who  are  having  difficulty. 

•  In  the  row  of  propeller  pictures,  sets  of  indicated  sizes  are 
be  selected  from  larger  sets.  To  the  extent  possible,  have  the 
ildren  tell  what  is  to  be  done  and  how  to  do  it.  Help  with  the 
5t  exercise,  where  Cappy  is  working,  should  be  enough. 
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•  For  the  row  of  geometric  shapes,  the  children  are  to  ring  the 
left  set  pictured  and  enough  from  the  second  set  of  the  pair  shown 
to  represent  the  required  set. 

Individualizing  Instruction 

•  Extend  the  practice  in  showing  sets  with  as  many  as  7 
members  to  include  experiences  with  (a)  making  a  certain  num¬ 
ber  of  sounds;  (b)  touching  another  pupil’s  hand  a  certain 
number  of  times;  and  (c)  calling  out  a  certain  number  of  pupils’ 
names. 

•  For  the  slower  learners,  model  work  sheets  of  exercises  after 
the  types  shown  on  the  text  page.  (Note  that  there  are  several 
kinds  of  activity.) 

•  For  the  more  capable  children,  provide  practice  sheets  on  which 
all  the  types  of  representation  of  sets  are  mixed. 

Looking  Ahead 

For  rote  counting  and  enumerating  through  40,  follow  the  sug¬ 
gestions  given  in  the  Looking  Ahead  section  on  page  [39]  for 
developing  rote  and  rational  counting  through  30.  For  sets  of 
this  size  there  will  be  less  opportunity  to  provide  experience  in 
rational  counting  because  of  the  sizes  of  the  sets  involved.  For 
this  reason  you  may  need  to  give  greater  emphasis  to  activities 
associated  with  rote  counting  and  the  serial  order  of  the  numbers 
and  less  emphasis  to  the  actual  enumeration  of  sets. 


Showing  sots  with  as  many  as  7  members 
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Teaching  Book  One, 


Pupil’s  Objectives 

(a)  To  study  the  number  eight',  (b)  to  learn  to  recognize  the 
numeral  8 ;  and  (c)  to  learn  that  a  set  of  8  members  has  one  more 
than  a  set  of  7  members. 

Background 

This  is  the  beginning  of  a  four-page  unit  on  the  number  eight 
which  is  comparable  in  organization  to  that  for  the  number  six 
(pages  28-31  of  the  text)  and  to  that  for  the  number  seven  (pages 
36-39).  On  pages  40,  41,  and  42  your  pupils  will  engage  in 
activities  which  require  them  to  identify  sets  having  as  many  as  8 
members ;  and  on  page  43  they  will  be  required  to  represent  sets 
of  8.  The  numeral  8  is  taught  on  page  40  and  is  used  over  and 
over  again  in  the  exercises  on  the  next  three  pages,  and  thereafter 
as  often  as  possible.  On  page  40  pupils  should  be  led  to  note  that, 
in  the  serial  order,  8  follows  immediately  after  7. 

Here  we  introduce  two  model  sets  for  8:  the  set  of  hats,  and  the 
set  of  circle  shapes  arranged  in  our  “standard  pattern.”  For 
counting  purposes,  the  model  set  for  8  is,  in  effect,  the  set  {1,  2,  3, 
4,  5,  6,  7,  8}. 

Here,  we  make  explicit  the  idea  that  a  set  of  eight  has  one 
more  member  than  a  set  of  seven,  and  more  members  than  a  set 
of  six,  or  five,  or  four,  and  so  on.  We  also  make  explicit  the  re¬ 
lated  idea  that  a  set  of  seven  has  one  fewer  member  than  a  set 
of  eight,  and  that  a  set  of  six  or  five  or  four,  and  so  on,  has  fewer 
members  than  a  set  of  eight. 

The  numerals  shown  at  the  bottom  of  the  page  name,  in  order, 
the  members  of  the  set  of  whole  numbers  not  greater  than  eight. 

Teacher’s  Preparation 

Have  ready  the  materials  to  place  on  the  classroom  Number 
Dictionary  Chart*  a  row  for  the  set  of  8  members  (picture,  numeral, 
and  word  number-name). 

Have  available  cards  for  8  from  your  sets  of  Picture  Number 
Cards**  and  Pattern  Number  Cards**,  to  be  used  in  practice  with 
the  newly  learned  number. 

Pre-Book  Lesson 

As  you  and  your  pupils  add  the  material  for  the  set  of  8  mem¬ 
bers  to  the  classroom  Number  Dictionary  Chart,  have  pupils  relate 
the  new  set  to  the  set  of  7  members,  discovering  that  the  set  of  8 
members  contains  one  more  member  than  the  set  of  7  members 
and  that  the  number  8  is  1  greater  than  the  number  7. 

Using  the  Text  Page 

•  For  the  number  dictionary  at  the  top  of  the  page  say :  Count 
the  clown  hats  shown  in  the  first  box.  .  .  .  What  is  that  little 
numeral  in  the  corner?  (8)  .  .  .  What  does  it  tell  us?  Cover 
one  of  the  clown  hats.  How  many  hats  do  you  see?  Uncover 
this  one  hat.  How  many  hats  do  you  see?  A  set  of  8  hats  is 
how  many  more  than  a  set  of  7  hats?  Then:  In  the  next  little 
picture  (the  dots)  do  you  see  the  numeral  8?  .  .  .  What  does  it 
tell  us?  .  .  .  Are  there  really  that  many  dots  in  the  picture? 
Count  and  see.  Next:  Here  is  the  little  numeral  again,  but 
there  is  no  picture.  So  you  may  draw  one.  Put  as  many  things 
in  your  picture  as  the  numeral  tells  you  you  should  have. 
Put  them  in  the  same  pattern  as  the  dots. 

•  Study  with  your  children  the  large  picture,  first  relating  it 
to  the  children’s  own  experiences.  (The  picture  is  intended  to 
provide  a  social  setting  for  the  lesson,  to  show  that  the  number  8 
and  other  numbers  can  be  found  in  normal  situations.)  Be  sure 

*See  page  [219], 

**See  7,  page  [215]. 
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that  your  children  know  the  names  of  all  the  objects  shown  in  thi 
picture  and  that  they  recognize  that  these  objects  are  shown  i: 
sets.  Then  ask  how-many  questions  about  the  picture,  until  all  sel 
of  objects  in  the  picture  have  been  identified  quantitatively.  Ask 

How  many  toy  giraffes  do  you  see?  .  .  .  ladder  trucks?  .  . 
drums?  .  .  .  cups?  .  .  .  horns?  .  .  .  toy  elephants?  .  .  .  dolls 
.  .  .  toy  soldiers?  .  .  .  trucks?  .  .  .  children?  and  so  on. 

•  The  numerals  at  the  bottom  of  the  page  allow  for  experience! 
in  bringing  8  into  the  serial  order  of  the  whole  numbers. 


Individualizing  Instruction 

•  For  all  pupils  organize  flash-card  practice  (don’t  forget  thl 
work  with  serial  order)  with  the  Picture  Number  Cards  and  Patten 
Number  Cards,  this  time  including  the  cards  for  8. 

•  For  slower  learners,  use  helpers  from  among  your  more  capab 
children  to  whom  you  have  given  sets  of  Picture  Number  Cards  ail 
Pattern  Number  Cards,  including  those  for  the  number  8. 

•  To  the  extent  desirable,  make  use  of  the  seat  work  an 
games  previously  suggested. 

•  Make  use  of  this  page  for  oral  maintenance  experiences  if 
comparison  of  the  sizes  of  objects. 

For  the  big  picture  of  the  toy  window,  ask: 

Is  the  girl  taller  than  the  boy? 

Are  the  toy  elephants  bigger  than  the  toy  giraffes? 

Are  the  cups  smaller  than  the  drums? 
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Pupil’s  Objectives 

(a)  To  have  practice  in  identifying  sets  with  as  many  as  8 
embers  by  drawing  rings  around  the  appropriate  numerals; 
id  (b)  to  compare  the  sizes  of  sets  having  as  many  as  8  members. 

Pr e-Book  Lesson 

•  Using  the  Pattern  Number  Cards  (including  the  pattern  for  8), 
ve  some  work  on  identification  of  patterns  for  sets  having  as 
any  as  8  members. 

•  In  case  your  pupils  need  reminding,  give  some  practice  on 
e  chalkboard  of  the  type  on  text  page  41.  Use  pictures  of  real 
ijects  and  of  representative  items  in  pattern  arrangements. 

Using  the  Text  Page 

•  Ask :  What  do  you  think  we  are  to  do  with  the  picture 
owing  the  clowns?  (Find  out  how  many  there  are  and  then 
aw  a  ring  around  the  correct  numeral.)  .  .  .  How  many 
)wns  are  there?  .  .  .  Which  of  the  numerals  should  you 
ig?  .  •  .  All  right;  now  make  a  ring  around  8. 

•  If  necessary,  help  the  class  with  one  or  two  more  exercises, 
ren  have  the  more  capable  children  finish  the  page  independently. 
>u  will  thus  have  time  to  work  with  individuals  or  with  small 
3ups  of  children  for  whom  the  task  on  this  page  is  too  difficult. 

•  When  all  have  completed  the  page,  check  the  work  orally 
■  accuracy. 
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•  Call  attention  to  the  use  of  the  new  pattern  (8)  in  certain 
of  the  boxes  in  the  last  rows. 

•  Make  use  of  this  page  for  oral  maintenance  experiences  in 
comparing  sizes  of  sets.  Ordinals  will  be  maintained  also. 

a.  For  the  two  rows  of  pictured  toys  at  the  top  of  the  page,  ask: 

Are  there  fewer  clowns  shown  than  soldiers? 

Are  there  more  elephants  shown  than  giraffes? 

b.  For  the  row  of  cars,  ask: 

Which  box  shows  the  fewest  cars? 

Are  there  fewer  cars  shown  in  the  first  box  than  in  the 
fourth  box? 

Are  there  more  cars  shown  in  the  third  box  than  in  the 
second  box? 

c.  For  the  first  row  of  shapes  below  the  heavier  gray  mark,  ask: 

Are  there  more  shapes  in  the  first  box  than  in  the  last  box? 

Are  there  fewer  shapes  in  the  third  box  than  in  the  second 
box? 

Individualizing  Instruction 

•  All  pupils  may  use  cards  9  and  10  from  Pegboard  Discovery 
Guides*. 

•  For  slower  learners  who  need  further  comparison  experiences, 
use  the  last  three  rows  on  the  page  as  follows : 

a.  For  the  second  row  of  shapes  beneath  the  heavier  gray  mark, 
ask: 

Are  there  fewer  shapes  in  the  first  box  than  in  the  fourth 
box? 

Are  there  more  shapes  in  the  second  box  than  in  the  third 
box? 

b.  For  the  row  of  shapes  at  the  bottom  of  the  page,  ask: 

Which  box  has  the  fewest  shapes  in  it? 

Are  there  more  shapes  in  the  first  box  than  in  any  other 
box? 

•  Have  all  pupils  identify  various  sets  on  text  page  41  that  have 
one  more  member  than  specific  sets  you  indicate. 

•  Have  more  capable  children  identify  various  sets  that  have  two 
more  or  three  more  members  than  specific  sets  you  indicate. 

•  The  following  games,  selected  from  pages  [220]— [232],  may 
be  used  with  appropriate  limitations  at  this  time :  Climb  the  Ladder 

(1)  and  (2);  Comedo ;  Cross  the  River  (1)  and  (2);  Dominoes  (1) 
and  (2);  Fish  (1)  and  (2);  Fish  with  Bait ;  Hooked  (1);  Knock , 
Knock ;  Numberland  ( 1);  Old  Hat  (1)  and  (2) ;  Out  of  Order  (1)  and 

(2) ;  Spin  It  (1)  and  (2);  The  Wizard  (1);  Zooks. 

Reminder 

Are  you  checking  on  ability  to  identify  and  enumerate  sets  to 

40? 

*See  9R  and  9S,  page  [215]. 
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Pupil’s  Objectives 

(a)  To  develop  the  ability  to  identify  in  a  social  situation  and 
indicate  the  number  for  a  set  with  as  many  as  8  members;  and 
(b)  to  have  more  experiences  in  comparing  sizes  of  objects  and 
of  sets. 


Background 

The  nature  of  the  activity  on  this  page  is  familiar  to  the  chil¬ 
dren.  (See  pages  14,  30,  and  38.)  They  also  will  do  similar  work 
on  text  pages  48  and  52.  You  may  wish  to  have  the  children 
refer  back  to  text  pages  14,  30,  and  38  before  working  with  this 
page.  You  may  refer  to  the  Background  section  on  page  [38],  for 
additional  information. 


Using  the  Text  Page 

•  Discuss  the  picture  with  the  children.  Identify  the  various 
objects  shown  in  the  picture  and  ask  how  many  of  each  object 
there  are.  Give  the  children  an  opportunity  to  talk  about  a  simi¬ 
lar  scene  within  their  own  experiences. 

•  For  illustrative  purposes,  work  the  first  exercise  below  the 
picture  with  the  children.  Have  the  children  tell  how  many 
records  are  shown  in  the  big  picture.  Then  have  them  ring  the 
numeral  for  the  number  which  tells  how  many. 

•  Have  the  children  work  the  remaining  exercises  independ¬ 
ently,  but  first  be  certain  that  each  child  understands  what  to 
find  in  each  instance : 

the  number  of  turkey  pictures 

the  number  of  girls 

the  number  of  crayons 

the  number  of  pots  of  flowers 

the  number  of  books 

the  number  of  chairs 

the  number  of  record  players 

Circulate  among  the  children,  giving  appropriate  help  as  needed. 

•  Make  use  of  this  page  for  oral  maintenance  experiences  in 
comparing  sizes  of  objects  and  of  sets. 

For  the  big  picture  of  the  children  in  the  classroom,  ask : 

Which  are  there  more  of — girls  or  pictures  of  turkeys? 

Which  are  there  fewer  of — chairs  or  pots  of  flowers? 

Are  there  fewer  books  than  records? 

Which  is  smaller — a  crayon  or  a  record? 

Individualizing  Instruction 

•  Extend  identification  of  sets  of  as  many  as  8  members  to  in¬ 
clude  experiences  in  recognizing  (a)  a  certain  number  of  sounds; 

(b)  a  certain  number  of  touches  on  the  hand  by  another  pupil; 

(c)  the  total  number  of  objects  of  a  kind  in  the  room,  even  if  not 
all  in  a  set  together;  and  (d)  the  number  of  names  called  out  by 
the  teacher. 

•  For  slower  learners  who  need  further  experience  with  set  com¬ 
parisons  in  social  situations,  go  back  to  the  picture  on  page  40 
and  ask  questions  similar  to  those  asked  about  the  picture  on 
text  page  42. 

•  Have  all  pupils  make  various  comparisons  of  sets  (having  as 
many  as  8  members)  as  they  appear  in  the  classroom  setting. 

•  Have  the  more  capable  children  make  exact  comparisons  with 
sets  they  may  have  experienced  in  other  environments  (by  telling 
how  much  larger  or  smaller). 
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Identifying  the  number  of  members  in  a  set ,  in  social  situation 


Teaching 


Book  One, 


First  Half,  Page  43 


Pupil’s  Objective 

To  show  sets  of  as  many  as  8  members  (a)  by  showing  a  whole 
t;  (b)  by  increasing  a  set  shown;  (c)  by  selecting  a  part  of  a 
rger  set  shown;  and  (d)  by  uniting  one  set  shown  with  a  part 
another  set. 


children  tell  what  is  to  be  done  and  how  to  do  it.  Help  with  the 
first  exercise  should  be  enough. 

•  In  the  row  of  geometric  shapes,  the  children  are  to  ring  the 
left  set  pictured  and  enough  from  the  second  set  of  the  pair  shown 
to  represent  the  required  set. 


Background 

This  text  page  involves  the  same  format  as  text  pages  31  and 
.  You  may  want  to  reread  the  Background  section  on  page 

9]. 


Using  the  Text  Page 

•  For  the  crayon  exercises  ask :  Who  thinks  he  knows  what 
do  with  all  the  crayon  pictures?  .  .  .  What  does  the  big 

imeral  8  in  the  middle  tell  us  to  do?  Try  to  elicit  that  each 
ace,  when  the  work  has  been  done,  is  to  show  8  crayons.  (If 
ipils  do  not  volunteer  this  information,  tell  them.)  Then  ask: 
hat  must  we  do  with  the  box  where  Cappy  has  drawn  1 
ayon?  How  many  crayons  are  needed  there?  .  .  .  To  have 
»ht  crayons  in  each  of  the  other  boxes,  what  must  we  do? 
soon  as  the  children  are  capable  of  working  alone,  have  them 
oceed  independently.  Inspect  their  work,  and  help  slower  learn- 
who  are  having  difficulty. 

•  For  the  row  of  ring  pictures,  sets  of  indicated  sizes  are  to 
selected  from  larger  sets.  To  the  extent  possible,  have  the 
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Individualizing  Instruction 

•  Extend  the  practice  in  showing  sets  having  as  many  as  8 
members  to  include  experiences  with  (a)  making  a  certain  num¬ 
ber  of  sounds;  (b)  touching  another  pupil’s  hand  a  certain 
number  of  times;  and  (c)  calling  out  a  certain  number  of  pupil 
names. 

•  For  the  slower  learners  provide  practice  sheets  of  exercises  of 
the  types  shown  on  the  text  page.  Keep  these  types  in  separate 
sections  as  on  text  page  43.  (Notfe  that  there  are  several  kinds  of 
activity.) 

•  For  more  capable  children ,  provide  practice  sheets  on  which  all 
the  types  of  representation  of  sets  are  mixed. 

Reminder 

Have  you  been  making  use  of  the  games  previously  described 
to  secure  practice  in  such  skills  as  identifying  the  numerals? 

The  following  games,  selected  from  pages  [220]-[232],  may 
be  used  with  appropriate  limitations  at  this  time:  Climb  the 
Ladder  (1)  and  (2);  Comedo ;  Cross  the  River  (1)  and  (2);  Dominoes 

(1)  and  (2);  Fish  (1)  and  (2);  Fish  with  Bait',  Hooked  (1);  Knock, 
Knock',  Cumberland  (1);  Old  Hat  (1)  and  (2);  Out  of  Order  (1)  and 

(2) ;  Spin  It  (1)  and  (2);  The  Wizard  (1);  iBooks. 

Looking  Ahead 

For  rote  counting  and  enumerating  through  50,  follow  the 
suggestions  given  in  the  Looking-Ahead  section  on  page  [39]  for 
developing  rote  and  rational  counting  through  30.  For  sets  of 
this  size  there  will  be  less  opportunity  to  provide  experience  in 
rational  counting  because  of  the  sizes  of  the  sets  involved.  For 
this  reason  you  may  need  to  give  greater  emphasis  to  activities 
associated  with  rote  counting  and  the  serial  order  of  the  numbers, 
and  less  emphasis  to  the  actual  enumeration  of  sets. 


Showing  sets  with  at  many  as  8  members 
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Teaching  Book  One, 

Pupil’s  Objectives 

(a)  To  learn  the  word  five ;  (b)  to  learn  to  write  the  numeral  5 ; 
(c)  to  have  practice  in  writing  the  numerals  0-5 ;  and  (d)  to  have 
practice  in  showing  sets  having  as  many  as  eight  members,  when 
the  number  for  each  set  is  shown. 

New  Word 

five 

Pre-Book  Lesson 

•  As  for  the  numerals  taught  on  text  pages  22,  23,  and  35, 
demonstrate  the  writing  of  the  numeral  5  at  the  chalkboard. 
Emphasize  the  guide  marks,  the  dots,  and  the  arrows. 

•  Put  some  starting  dots  and  guide  marks  on  the  chalkboard 
and  let  several  children  write  the  numeral  5. 

Using  the  Text  Page 

•  In  connection  with  the  five  vegetables  pictured  at  the  left 
of  each  of  the  first  four  rows,  make  sure  that  the  pupils  know  the 
word  number-name  five  and  the  numeral  5  which  they  will  learn 
to  write. 

•  When  the  pupils  have  finished  the  first  four  rows  of  writing 
the  numeral  5,  they  are  to  make  use  of  the  skill  in  the  fifth  and 
sixth  rows  as  they  identify  standard  patterns  for  sets  having  as 
many  as  5  members  and  the  word  number-names  for  whole  num¬ 
bers  through  five.  You  may  want  to  call  attention  to  the  picture  of 
the  empty  set  in  the  sixth  row. 

•  The  pupils  should  be  able  to  work  independently  on  the 
exercises  in  the  last  row  in  showing  sets  of  5,  6,  7,  and  8  shapes.' 
They  are  to  increase  a  set  with  too  few  members  shown  in  a 
known  pattern  arrangement. 

Individualizing  Instruction 

•  If  you  feel  that  more  work  is  needed  in  identifying  and  in 
showing  sets,  duplicate  sets  of  exercises  like  those  at  the  bottom 
of  the  text  page. 

•  Have  the  pupils  turn  back  to  text  page  24  and  write  the 
required  numerals  in  the  boxes  in  the  lower  portion  of  the  page. 
Formerly  the  pupils  drew  rings  around  the  correct  numerals. 

•  All  pupils  may  add  to  their  sets  of  simple  drawings  on  cards 
with  correct  numerals  below  them,  by  making  a  drawing  for  a 
set  of  5  things. 


Looking  Ahead 


At  this  point,  we  want  to  suggest  another  set  of  Looking-Ahead 
activities,  this  time  involving  manipulative  experiences  to  dis¬ 
cover  that  a  set  may  be  thought  of  in  terms  of  its  parts. 

Select  appropriate  situations  from  the  following: 

•  Have  5  children  at  a  table,  with  3  of  them  sitting  down  and 
2  of  them  standing. 

Ask  how  many  children  there  are  in  all. 

Ask  how  many  children  are  sitting  down. 

Ask  how  many  children  are  standing. 

Lead  to  the  statement:  “We  see  5  children  as  3  children  and 
2  children.” 

•  In  a  similar  way,  work  with  4  children,  2  sitting  and  2  stand¬ 
ing,  to  show  4  children  as  2  children  and  2  children. 

•  Similarly,  work  with  3  children  as  2  children  and  1  child. 

•  Then  with  5  children  holding  books,  show  4  with  books  open 
and  1  with  book  closed. 

•  Work  with  4  children — 1  with  a  paper  hat  and  3  without 
hats. 
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•  Then  with  5  blocks,  show  2  of  one  color  and  3  of  another-l  !j 
to  show  5  as  2  and  3. 

•  Using  a  comparable  situation  of  your  own  choice,  show  t]  |j 
following : 

2  as  1  and  1 

4  as  3  and  1 

3  as  1  and  2 

5  as  1  and  4 

•  Now  use  children  or  objects  to  show  parts  by  spatial  separ 
lion;  for  example,  show  5  children  seated  at  a  table — 2  on  o  , 
side  and  3  on  the  other  side  (select  from  various  groupings  US' . 
previously).  In  each  instance  have  the  members  of  the  class 
group  (a)  identify  how  many  in  the  whole  set;  (b)  identify  he 
many  in  each  part;  and  (c)  make  a  statement  involving  the  who 
set  and  its  parts  in  such  a  way  as,  “A  set  of  5  things  has  the  pa 
2  things  and  3  things.” 

•  More  capable  children  may  make  for  class  use  a  set  of  car 
for  the  word  number-names  of  the  numbers  zero  through  fie  i 
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Writing  numerals  through  S;  showing  sets 


Teaching  Book  One, 


First  Half,  Page  45 


Pupil’s  Objective 

To  review  and  maintain  the  following  number  abilities :  (a)  a 
jwledge  of  the  serial  order  of  the  whole  numbers  0  through  8 ; 
d  (b)  to  show  required  sets  by  methods  previously  learned. 

Background 

Note  that  lately  attention  has  been  centered  not  on  the  serial 
ler  of  the  numbers  so  much  as  on  their  meaning  and  the  use  of 
iarate  numerals.  Pages  24,  25,  and  32  of  the  text  have  provided 
)eriences  relating  to  the  serial  order  of  the  whole  numbers  0 
ough  6.  Text  page  45  extends  serial  order  through  8. 

Teacher’s  Preparation 

Have  available  the  set  of  Picture  Number  Cards.  * 

Pr e-Book  Lesson 

•  Give  each  of  9  children  one  Picture  Number  Card  and  arrange 
children  in  front  of  the  class  so  that,  as  the  numerals  on  their 

ds  are  held  up  for  all  to  see,  they  show  from  left  to  right  8,  2, 
3,  7,  1,  4,  6,  0.  Have  the  children  exchange  places  so  that  the 
ds  will  show  the  whole  numbers  1-8  in  serial  order.  Let  other 
mbers  of  the  class  help  in  this  rearrangement. 

•  Repeat  several  times  with  the  cards  exposed  each  time  in  a 
brent  nonserial  order.  Use  the  entire  class. 

*See  7,  page  [215]. 
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Using  the  Text  Page 

•  Ask :  What  do  you  think  we  must  do  with  the  empty 
rings  in  the  first  box  at  the  top  of  the  page?  Lead  the  children 
to  suggest  that  they  are  to  draw  marks  from  the  correct  numerals 
in  the  top  row  to  the  empty  rings  in  the  bottom  row  in  order  to 
show  the  sequence  of  the  counting  numbers  from  1  through  8. 
Have  the  children  trace  over  what  Cappy  has  drawn,  completing 
a  mark  from  the  correct  upper  ring  to  the  blank  ring  between  2 
and  4.  They  should  then  be  able  to  complete  the  exercise 
independently. 

•  The  next  exercise  in  row  1  and  the  three  exercises  in  row  2 
involve  knowing  the  serial  order  of  the  whole  numbers  through  8. 
In  row  1,  children  simply  make  a  choice  between  two  given 
numerals  and  ring  one.  In  row  2,  children  must  decide  on  the 
correct  numeral  and  write  it. 

•  The  exercises  in  showing  required  sets  in  the  last  three  rows 
on  this  page  are  familiar  to  the  pupil  and  serve  as  practice  on 
the  three  ways  of  showing  sets  he  has  already  learned  to  do — 
increasing  a  set  with  too  few  members,  decreasing  a  set  containing 
too  many  members  and,  when  two  sets  are  given,  choosing  enough 
from  the  second  set  to  make  the  first  set  the  size  called  for. 

Individualizing  Instruction 

If  you  feel  that  slower  learners  and  perhaps  all  pupils  need  more 
of  the  type  of  review  and  maintenance  provided  on  this  page, 
duplicated  sheets  of  similar  material  will  be  helpful. 

If  you  made  a  chart  as  suggested  on  page  [40],  you  may  wish 
to  record  on  it  now  results  you  obtain  from  pupils’  work  on 
text  page  45. 

Looking  Ahead 

At  this  point,  we  want  to  suggest  a  set  of  Looking-Ahead 
activities  for  recognizing  some  common  measuring  instruments. 

•  Have  as  many  of  the  following  measuring  instruments  avail¬ 
able  as  you  conveniently  can : 

a.  Length — ruler,  yardstick,  tape  measure 

b.  Weight — kitchen  scale,  bathroom  scale 

c.  Capacity :  Liquid — measuring  cup,  quart  container,  gallon 

jug 

d.  Capacity :  Dry — quart  basket,  peck  measure,  bushel  basket 

e.  Other — clock,  thermometer  (house,  cooking,  and  clinical) 

•  Talk  with  children  about  the  use  of  units  of  measurement 
and  the  idea  of  measuring.  Emphasize  the  idea  that  we  measure 
to  find  how  many  of  the  units  are  used — that  is,  the  measure  in 
terms  of  the  unit  used. 

•  Refer  to  the  collection  of  measuring  instruments  you  have  on 
hand.  Ask  the  children  to  identify  as  many  of  them  as  they  can. 
In  each  case  emphasize  the  name  of  the  instrument  and  the 
thing(s)  it  measures. 

•  Ask  the  children  which  instruments  they  have  used  and 
under  what  conditions. 

•  Ask  the  children  to  mention  other  measuring  instruments 
they  have  used. 

•  Deal  with  particular  units  of  measurement  only  indirectly 
as  they  may  arise  in  relation  to  the  measuring  instruments.  When 
talking  about  the  ruler,  for  example,  you  may  deal  casually  with 
the  idea  of  1  foot  and  1  inch. 

•  Use  some  of  the  measuring  instruments  in  actual  measure¬ 
ment.  Measure  the  length  of  a  desk  top,  the  weight  of  a  book,  the 
temperature  of  the  room,  and  so  on.  Do  not  emphasize  this  aspect 
of  measurement,  however.  Only  deal  with  it  as  it  may  arise 
naturally  in  relation  to  the  previous  activities. 


Serial  order  of  numbers  through  8;  showing  sets 


[55] 


Teaching  Book  One, 

Pupil’s  Objectives 

(a)  To  study  the  number  nine;  (b)  to  learn  to  recognize  the 
numeral  9 ;  and  (c)  to  learn  that  a  set  of  9  members  has  one  more 
than  a  set  of  8  members. 

Background 

Text  pages  46,  47,  48,  and  49  make  up  the  four-page  unit  for 
the  number  9  similar  to  earlier  units  for  the  numbers  6,  7,  and  8. 
The  unit  is  organized  around  cowboys  and  their  equipment; 
hence,  the  unit  presents  an  arithmetical  idea  in  a  social  setting. 

Here  we  introduce  two  model  sets  for  9:  the  set  of  pistols  and 
the  set  of  diamond  shapes  arranged  in  our  “standard  pattern.” 
For  counting  purposes,  the  model  set  for  9  is,  in  effect,  the  set 
{1,  2,  3,  4,  5,  6,  7,  8,  9}. 

Here,  we  make  explicit  the  idea  that  a  set  of  nine  has  one  more 
member  than  a  set  of  eight,  and  more  members  than  a  set  of  seven 
or  six  or  five,  and  so  on.  We  also  make  explicit  the  related  idea 
that  a  set  of  eight  has  one  fewer  member  than  a  set  of  nine,  and 
that  a  set  of  seven  or  six  or  five,  and  so  on,  has  fewer  members 
than  a  set  of  nine. 

The  numerals  shown  at  the  bottom  of  the  page  name,  in  order, 
the  set  of  whole  numbers  not  greater  than  nine. 

Teacher’s  Preparation 


First  Half,  Page  46 

cowboy  hats?  .  .  .  cowboy  spinning  ropes?  .  .  .  spurs?  . 
kerchiefs?  .  .  .  pairs  of  boots?  .  .  .  guns?  and  so  on. 

•  The  numerals  at  the  bottom  of  the  page  allow  for  experienq 
in  bringing  9  into  the  serial  order  of  the  whole  numbers. 

Individualizing  Instruction 

•  For  all  pupils,  organize  flash-card  practice  (don’t  forget  t 
work  with  serial  order)  with  the  sets  of  Picture  Number  Cards  ail 
Pattern  Number  Cards,  this  time  including  the  cards  for  9. 

•  For  slower  learners,  use  helpers  from  among  your  more  capm  , 
children  to  whom  you  have  given  sets  of  Picture  Number  Cards  a# 
Pattern  Number  Cards,  including  those  for  the  number  9. 

•  To  the  extent  desirable,  make  use  of  the  seat  work  a| 
games  previously  suggested,  extending  the  number  series  to  J 
elude  9.  The  following  games,  selected  from  those  on  pa;j 
[220]— [232],  may  be  used  with  appropriate  limitations  at  tl 
time:  Climb  the  Ladder  (1)  and  (2);  Comedo;  Cross  the  River  { 1)  a| 
(2);  Dominoes  (1)  and  (2);  Fish  (1)  and  (2);  Fish  with  Bi 
Hooked  (1);  Knock,  Knock;  Numberland  (1);  Old  Hat  (1)  and  ( 
Out  of  Order  (1)  and  (2);  Spin  It  (1)  and  (2);  The  Wizard  ( 

•  Have  your  more  capable  children  make  exact  comparisons 
volving  the  set  having  9  members  and  sets  having  fewer  membi 


Have  ready  the  materials  to  place  on  the  classroom  Number 
Dictionary  Chart*  a  row  for  the  set  of  9  members  (picture,  numeral, 
and  word  number-name) 

Have  available  cards  for  9  similar  to  your  sets  of  Picture  Number 
Cards**  and  Pattern  Number  Cards,**  to  be  used  in  practice. 

Pre-Book  Lesson 

As  you  and  your  pupils  add  the  material  for  the  set  of  9  mem¬ 
bers  to  the  classroom  Number  Dictionary  Chart,  have  pupils  relate 
the  set  of  9  members  to  the  set  of  8  members,  discovering  that  the 
set  of  9  members  contains  one  more  member  than  the  set  of  8 
members  and  that  the  number  9  is  1  greater  than  the  number  8. 

Using  the  Text  Page 

•  For  the  number  dictionary  at  the  top  of  the  page  say :  Count 
to  find  the  number  of  guns  shown  in  the  first  box.  .  .  .  What  is 
that  little  numeral  in  the  corner?  (9)  .  .  .  What  does  it  tell  us? 
Cover  one  of  the  guns  shown.  How  many  guns  do  you  see? 
Uncover  this  one  gun.  How  many  guns  do  you  see?  A  set  of  9 
guns  is  how  many  more  than  a  set  of  8  guns?  Then:  In  the 
next  little  picture  (the  diamond  shapes)  do  you  see  the  nu¬ 
meral  9?  .  .  .  What  does  it  tell  us?  .  .  .  Are  there  really  that 
many  diamond  shapes  in  the  picture?  Count  and  see.  Next: 
Here  is  the  little  numeral  again,  but  there  is  no  picture.  You 
may  draw  one.  Draw  as  many  things  in  your  picture  as  the 
numeral  tells  you  you  should  have.  Put  them  in  the  same 
pattern  as  the  diamond  shapes. 

•  Study  with  the  class  the  large  picture,  first  relating  it  to  the 
children’s  own  experiences.  (The  picture  is  intended  to  provide 
a  social  setting  for  the  lesson,  to  show  that  the  number  9  and 
other  numbers  can  be  found  in  normal  situations.  This  is  a  situa¬ 
tion  in  which  all  of  your  pupils  will  be  thoroughly  interested.) 
Be  sure  that  the  children  know  the  names  of  all  the  objects  shown 
in  the  picture  and  that  they  recognize  that  these  objects  are 
shown  in  sets.  Then  ask  how-many  questions  about  the  picture, 
until  all  sets  of  objects  in  the  picture  have  been  identified  quanti¬ 
tatively.  Ask:  How  many  holsters  do  you  see?  .  .  .  belts?  .  .  . 

*See  page  [219].  **See  7,  page  [215]. 
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Introducing  lets  of  9 


Teaching  Book  One, 


First  Half,  Page  47 


Pupil’s  Objectives 

(a)  To  practice  identifying  sets  with  as  many  as  9  members  by 
rawing  rings  around  the  appropriate  numerals ;  and  (b)  to  com- 
>are  the  sizes  of  sets  having  as  many  as  9  members. 

Pr e-Book  Lesson 

•  Using  the  Pattern  Number  Cards  (including  the  pattern  for  9), 
ive  some  work  on  identification  of  patterns  for  sets  having  as 
lany  as  9  members. 

•  To  review  the  format  of  this  text  page,  provide  practice 
rork  on  the  chalkboard.  Use  pictures  of  real  objects  and  repre- 
mtative  items  in  pattern  arrangements. 

Using  the  Text  Page 

•  Ask :  What  do  you  think  we  are  to  do  with  the  picture 
lowing  the  cowboy  hats?  (Find  out  how  many  there  are  and 
raw  a  ring  around  the  correct  numeral.)  .  .  .  How  many  cow- 
oy  hats  are  there?  .  .  .  Which  of  the  numerals  do  you  ring? 

.  All  right;  now  make  a  ring  around  9. 

•  If  necessary,  help  the  class  with  one  or  two  more  exercises, 
hen  have  the  more  capable  children  finish  the  page  independently, 
ou  will  thus  have  time  to  work  with  individuals  or  with  small 
•oups  of  children  for  whom  the  task  on  this  page  is  too  difficult. 

•  When  all  have  completed  the  page,  check  the  work  orally 
r  accuracy. 
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•  Call  attention  to  the  use  of  the  new  pattern  (9)  in  certain  of 
the  boxes  in  the  last  three  rows. 

•  Make  use  of  this  page  for  oral  maintenance  experiences  in 
comparing  sizes  of  sets. 

a.  For  the  pictures  of  cowboy  things  in  the  first  row  at  the  top 
of  the  page,  ask: 

Are  there  more  hats  shown  than  cowboy  guns? 

Of  which  are  there  fewer — holsters  or  guns? 

b.  For  the  row  of  badges  (third  row),  ask: 

Are  there  more  badges  shown  in  the  first  box  than  in  the 
second  box? 

Are  there  just  as  many  (not  fewer)  badges  in  any  other  box 
as  there  are  in  the  first  box? 

Which  box  has  the  fewest  badges? 

c.  For  the  first  row  of  geometric  shapes  (fourth  row),  ask: 

Are  there  more  dots  in  the  first  box  than  diamond  shapes  in 

the  last  box? 

Are  there  more  dots  in  any  other  box  on  the  page  than 
there  are  in  the  first  box? 

In  which  box  on  the  page  are  the  fewest  shapes  shown? 

Individualizing  Instruction 

•  All  pupils  may  use  cards  1 1  and  1 2  from  Pegboard  Discovery 
Guides*. 

•  For  slower  learners  who  need  further  comparison  experiences, 
use  the  last  two  rows  on  the  text  page  as  follows : 

a.  For  the  second  row  of  geometric  shapes,  ask: 

Does  the  second  box  have  the  most  or  the  fewest  shapes  in 
the  row? 

Which  boxes  have  more  shapes  than  the  last  box? 

b.  For  the  row  at  the  bottom  of  the  page,  ask: 

Does  the  first  box  have  more  diamond  shapes  than  any 
other  box  on  the  page? 

Does  the  second  box  have  fewer  diamond  shapes  than  any 
other  box  on  the  page? 

•  Have  all  pupils  identify  various  sets  on  text  page  47  that  have 
one  more  member  than  specific  sets  you  indicate  there. 

•  Have  more  capable  children  identify  sets  that  have  two  more 
or  three  more  members  than  specific  sets  you  indicate. 

•  The  following  games,  selected  from  pages  [220]— [232],  may 
be  used  with  appropriate  limitations  at  this  time:  Climb  the 
Ladder  (1)  and  (2);  Connecto;  Cross  the  River  (1)  and  (2);  Dom¬ 
inoes  (1)  and  (2);  Fish  (1)  and  (2);  Fish  with  Bait\  Hooked  (1); 
Knock ,  Knock ;  Numberland  (1);  Old  Hat  (1)  and  (2);  Out  of  Order 
(1)  and  (2);  Spin  It  (1)  and  (2);  The  Wizard  (1);  Fjooks. 

Reminder 

Are  you  checking  on  the  ability  to  enumerate  and  identify 
sets  to  50? 

*See  9R  and  9S,  page  [215]. 


Identifying  the  number  of  membert  in  a  set  —  at  many  as  9 
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Teaching  Book  One,  First  Half,  Page  48 


pil’s  Objectives 

(a)  To  develop  the  ability  to  identify  in  a  social  situation  and 
indicate  the  number  for  a  set  with  as  many  as  9  members;  and 

(b)  to  have  more  experiences  in  comparing  sizes  of  objects  and  of 
sets. 


Background 

The  nature  of  the  activity  is  familiar  to  the  child.  He  has  done 
this  kind  of  work  before  on  text  pages  14,  30,  38,  and  42.  (He 
also  will  do  the  same  thing  later  on  text  page  52.)  As  a  means  of 
review,  you  may  wish  to  refer  the  children  back  to  some  of  the 
earlier  text  pages.  See  the  Background  section  on  page  [38]. 

Pre-Book  Lesson 

Talk  with  the  children  about  cowboy  and  cowgirl  experiences 
they  may  have  had.  Give  special  attention  to  the  various  objects 
in  the  picture. 

Using  the  Text  Page 

•  Discuss  the  picture  with  the  children.  Identify  the  various 
objects  shown.  Give  the  children  an  opportunity  to  talk  about 
their  own  experiences  with  cowboys  even  if  only  from  stories  they 
have  read  or  TV  programs  they  have  watched. 

•  For  illustrative  purposes,  work  the  first  exercise  below  the 
picture  with  the  children.  Have  the  children  tell  how  many 
boots  (single  boots,  not  pairs)  they  can  actually  see  in  the  picture. 
Then  have  them  draw  a  ring  around  the  numeral  which  tells 
how  many. 

•  Have  the  children  work  the  remaining  exercises  independ¬ 
ently,  but  first  be  certain  that  each  child  understands  what  he  is 
to  find  in  each  instance : 

the  number  of  fence  posts 
the  number  of  horses 
the  number  of  holsters 
the  number  of  calves 
the  number  of  pigs 

the  number  of  cowboy  and  cowgirl  hats 
the  number  of  trees 

•  Make  use  of  this  page  for  oral  maintenance  experiences. 

For  the  big  picture  at  the  top  of  this  page,  ask: 

Are  there  more  calves  than  horses? 

Are  there  fewer  men  than  children? 

Are  there  fewer  trees  than  horses? 

Is  there  a  horse  for  each  man  to  sit  on? 

Are  there  fewer  girls  than  boys? 

Which  is  larger — a  horse  or  a  calf? 

Individualizing  Instruction 

•  Extend  the  practice  in  identification  through  sets  of  9  and 
include  experiences  in  recognizing  (a)  a  certain  number  of  sounds; 

(b)  a  certain  number  of  touches  on  the  hand  by  another  pupil; 

(c)  the  total  number  of  objects  of  a  particular  kind  in  the  room ; 
and  (d)  the  number  of  names  called  out  by  the  teacher. 

•  For  slower  learners  who  need  further  experience  with  set  com¬ 
parisons  in  social  situations,  turn  to  the  picture  on  text  page  46 
and  ask  questions  similar  to  those  asked  about  the  picture  on 
text  page  48. 

•  Have  all  pupils  make  various  comparisons  of  sets  (having  as 
many  as  9  members)  as  they  appear  in  the  classroom. 

•  Have  the  more  capable  children  make  exact  comparisons  with 
sets  they  have  experienced  in  other  environments  (telling  how 
much  larger  or  smaller). 

[58] 


Identifying  the  number  of  members  in  a  set ,  in  social  situation 


Teaching  Book  One, 


First  Half,  Page  49 


Pupil’s  Objective 

To  show  sets  of  as  many  as  9  members  (a)  by  showing  a  whole 
set;  (b)  by  increasing  a  set  shown;  (c)  by  selecting  a  part  of  a 
larger  set  shown;  and  (d)  by  uniting  one  set  shown  with  a  part 
of  another  set. 

Background 

This  is  the  last  page  of  the  sequence  of  pages  about  the  number 
9  and  has  the  same  format  as  text  pages  31,  39,  and  43.  You  may 
want  to  reread  the  Background  section  on  page  [39]. 

Using  the  Text  Page 

•  For  the  hat  exercises  at  the  top  of  the  page,  ask :  Who 
thinks  he  knows  what  to  do  with  all  the  hat  pictures?  .  .  . 
What  does  the  big  numeral  9  in  the  middle  tell  us  to  do?  Try 
to  elicit  that  each  space,  when  the  work  has  been  done,  is  to  show 
}  hats.  (If  pupils  do  not  volunteer  this  information,  tell  them.) 
Then  ask:  What  must  we  do  with  the  box  where  Cappy  has 
drawn  one  hat?  How  many  hats  are  needed  there?  .  .  .  To 
lave  nine  hats  in  each  of  the  other  boxes,  what  must  we  do? 
\s  soon  as  the  children  are  capable  of  working  alone,  have  them 
proceed  independently.  Inspect  their  work,  and  help  the  slower 
earners  if  necessary,  as  you  circulate  about  the  room. 

•  In  the  row  of  hat  pictures,  sets  of  indicated  sizes  are  to  be 
elected  from  sets  containing  more  members.  To  the  extent  pos- 
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sible,  have  the  children  tell  what  is  to  be  done  and  how  to  do  it. 
Help  with  the  first  exercise  should  be  enough  if  you  remind  pupils 
that  they  are  to  draw  a  ring  around  the  number  of  hats  indicated 
by  the  numeral. 

•  For  the  row  of  geometric  shapes,  the  children  are  to  ring  the 
left  set  pictured  and  enough  from  the  second  set  of  the  pair  shown 
to  represent  the  required  set. 

Individualizing  Instruction 

•  Extend  the  practice  in  showing  sets  having  9  members  to 
include  experiences  with  (a)  making  a  certain  number  of  sounds; 
(b)  touching  another  pupil’s  hand  a  certain  number  of  times; 
and  (c)  calling  out  a  certain  number  of  pupils’  names. 

•  For  the  slower  learners,  provide  practice  sheets  of  exercises  of 
the  types  shown  on  the  text  page.  Keep  these  types  in  separate 
sections  -as  on  the  text  page.  (Note  that  there  are  several  kinds  of 
activity.) 

•  For  the  more  capable  children,  provide  practice  sheets  on  which 
all  the  types  of  showing  sets  are  mixed. 

Looking  Ahead 

At  this  point,  we  should  like  to  suggest  a  set  of  Looking-Ahead 
activities  involving  manipulative  experiences  with  joining  two 
sets  and  finding  how  many  in  all  in  the  total  set.  This  is  prepara¬ 
tion  for  the  related  number  operation  of  addition. 

Select  from  the  following  list  problems  to  be  actively  drama¬ 
tized  step  by  step  by  the  children,  using  real  or  representative 
objects  as  needed.  The  problems  are  to  be  read  to  the  children. 

1 .  Two  children  were  at  the  arithmetic  table.  Two  more  children 
came  to  the  table.  Then  there  were  how  many  children  in  all  at  the 
arithmetic  table? 

(Have  two  children  sitting  at  the  arithmetic  table.  Have  two 
other  children  come  to  join  them.  Have  the  members  of  the 
class  or  group  determine  how  many  children  in  all  are  at  the 
arithmetic  table.  Emphasize  questions  such  as:  How  many 
children  were  in  the  arithmetic  corner  at  first?  How  many 
children  came  to  the  table  later?  How  many  children  in  all 
were  then  in  the  arithmetic  corner?  Finally  lead  to  the  state¬ 
ment:  “2  children  and  2  children  are  4  children.”) 

Continue  dramatizing  problems  in  a  similar  manner.  In  each 
instance  emphasize  questions  such  as  those  above  and  conclude 
with  the  pertinent  statement  of  fact. 

2.  Three  children  were  playing  an  arithmetic  game.  Two  more 
children  came  to  play  the  game  with  them.  How  many  children  in  all 
were  then  playing  the  game? 

3.  Bill  (use  a  child’s  name  in  the  class)  had  two  cents.  His  father 
gave  him  one  more  cent.  How  many  cents  in  all  did  Bill  have  then? 

4.  One  child  was  writing  at  the  chalkboard.  Three  more  children 
came  to  the  chalkboard  to  write.  Then  how  many  children  in  all  were 
writing  at  the  chalkboard? 

5.  Sue  put  four  crayons  on  her  desk.  Then  she  put  one  more  crayon 
on  her  desk.  How  many  crayons  in  all  did  Sue  put  on  her  desk? 

6.  Tom  saw  one  chair  at  the  table.  He  took  two  more  chairs  to 
the  table.  How  many  chairs  in  all  were  at  the  table  then? 

7.  Jean  drew  one  stick  man  on  her  paper.  Then  she  drew  one 
more  stick  man.  How  many  stick  men  in  all  did  Jean  draw  on  her  paper? 

*8.  Tim  saw  two  frogs  in  a  pond.  Then  he  saw  three  more  frogs 
jump  into  the  pond.  How  many  frogs  in  all  did  Tim  see  in  the  pond? 

*9.  Linda  had  one  dress  for  her  doll.  Then  her  mother  made  four 
more  doll  dresses.  How  many  dresses  in  all  did  Linda  then  have  for  her 
doll? 

*These  problems  are  purposely  cast  to  require  the  use  of  representative 
materials  rather  than  real  objects. 

Showing  sets  with  as  many  as  9  members 
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Teaching  Book  One,  First  Half,  Page  50 


Pupil’s  Objectives 

(a)  To  study  the  number  ten;  (b)  to  learn  to  recognize  the 
numeral  10;  and  (c)  to  learn  that  a  set  of  10  members  has  one 
more  than  a  set  of  9  members. 

Background 

Here,  a  pictured  set  of  gingerbread  men  and  a  set  of  stars  (in 
a  patterned  arrangement  that  will  recur  frequently)  serve  as  the 
model  sets  for  the  number  ten.  We  may  identify  any  set  by  this 
number,  and  its  corresponding  numeral  10,  if  the  set  can  be  placed 
in  one-to-one  correspondence  with  either  of  these  model  sets; 
that  is,  if  there  are  as  many  members  in  the  set  to  be  identified 
as  are  in  the  model  set.  For  counting  purposes,  the  model  set  for 
10  is,  in  effect,  the  set  (1,  2,  3,  4,  5,  6,  7,  8,  9,  10}. 

These  sets  of  ten  help  to  extend  the  counting  sequence  as  chil¬ 
dren  identify  the  number  of  members  being  shown. 

Here,  we  make  explicit  the  idea  that  a  set  of  ten  has  one  more 
member  than  a  set  of  nine,  and  more  members  than  a  set  of  eight 
or  seven  or  six  or  five,  and  so  on.  We  also  make  explicit  the  re¬ 
lated  idea  that  a  set  of  nine  has  one  fewer  member  than  a  set  of 
ten,  and  that  a  set  of  eight  or  seven  or  six  or  five,  and  so  on,  has 
fewer  members  than  a  set  of  ten. 

The  numerals  shown  at  the  bottom  of  the  page  name,  in  order, 
the  members  of  the  set  of  whole  numbers  not  greater  than  ten. 

Note  carefully  that  at  this  stage  of  the  work  we  simply  treat 
the  numeral  10  as  a  name  for  the  number  ten;  we  make  no  at¬ 
tempt  to  interpret  10  as  7  ten  and  0  ones.  That  interpretation  is 
reserved  for  Book  One,  Second  Half. 

Teacher’s  Preparation 

Have  ready  the  materials  for  placing  a  row  for  the  set  of  10 
members  on  the  classroom  Number  Dictionary  Chart*  (picture, 
numeral,  and  word  number-name). 

Have  available  the  cards  for  10  similar  to  your  sets  of  Picture 
Number  Cards**  and  Pattern  Number  Cards,**  to  be  used  in  prac¬ 
tice  with  the  newly  learned  number. 

Pre-Book  Lesson 

As  you  and  your  pupils  add  the  materials  for  the  set  of  10 
members  to  the  Number  Dictionary  Chart  have  pupils  relate  the  new 
set  to  the  set  of  9  members. 

Guide  your  children  toward  the  discovery  of  the  related  ideas: 
A  set  of  10  members  has  one  more  member  than  a  set  of  nine; 
and  a  set  of  nine  has  one  fewer  member  than  a  set  of  ten;  the 
number  10  is  1  greater  than  the  number  9  and  the  number  9  is 
1  less  than  the  number  10. 

Using  the  Text  Page 

•  For  the  number  dictionary  at  the  top  of  the  page  say :  Count 
the  number  of  gingerbread  men  shown  in  the  first  box.  .  .  . 
What  do  you  see  in  the  little  box  in  the  upper  left  corner? 
(10)  .  .  .  What  does  it  tell  us?  Cover  one  of  the  gingerbread 
men  shown.  How  many  gingerbread  men  do  you  see?  Un¬ 
cover  this  one  gingerbread  man.  How  many  gingerbread 
men  do  you  see?  A  set  of  10  gingerbread  men  is  how  many 
more  than  a  set  of  9  gingerbread  men?  Then:  In  the  next 
little  picture  (the  stars)  what  do  you  see  in  the  upper  corner? 
.  .  .  What  does  it  tell  us?  .  .  .  Are  there  really  that  many  stars 
in  the  picture?  .  .  .  Count  and  see.  Next:  Here  we  see  10 
again,  but  there  is  no  picture.  Draw  one.  Draw  as  many  dots 

*See  page  [219]. 

**See  7,  page  [215]. 
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or  other  shapes  in  your  picture  as  the  numeral  shows.  Ar< 
range  them  in  the  same  pattern  as  the  stars. 

•  Study  with  the  class  the  large  bakery-goods  picture,  first! 
relating  it  to  the  children’s  own  experiences.  (The  picture  is 
intended  to  provide  a  social  setting  for  the  lesson,  to  show  that 
the  number  10  and  other  numbers  can  be  found  in  normal  situai 
tions.)  Be  sure  that  the  children  know  the  names  of  all  the  objects 
shown  in  the  picture  and  that  they  recognize  that  these  objects  are 
shown  in  sets.  Then  ask  how-many  questions  about  the  picture 
until  all  sets  of  objects  in  the  picture  have  been  identified  quanti¬ 
tatively.  Ask :  How  many  doughnuts  do  you  see?  .  .  .  rolls?  .  . 
brownies?  .  .  .  lady  fingers?  .  .  .  gingerbread  men?  .  .  .  rounc 
cupcakes?  .  .  .  pieces  of  pie?  .  .  .  square  cakes?  .  .  .  cookies? 

•  The  numerals  at  the  bottom  of  the  page  allow  for  experience; 
in  bringing  10  into  the  serial  order  of  the  whole  numbers. 

Individualizing  Instruction 

•  For  all  pupils,  organize  flash-card  practice  (including  worl 
with  serial  order)  with  the  class  Picture  Number  Cards  and  Patter 
Number  Cards,  this  time  including  the  cards  for  10. 

•  For  slower  learners  use  helpers  from  among  your  more  capabi 
children  to  whom  you  have  given  sets  of  individual  Picture  Numbt 
Cards  and  Pattern  Number  Cards,  including  those  for  the  number  1C 

•  To  the  extent  desirable,  make  use  of  the  seat  work  and  gamt 
previously  suggested,  extending  the  number  series  to  include  1( 
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Teaching  Book  One,  First  Half,  Page  51 


Pupil’s  Objectives 

(a)  To  practice  identifying  sets  with  as  many  as  10  members  by 
rawing  rings  around  the  appropriate  numerals ;  and  (b)  to  com¬ 
are  the  sizes  of  sets  having  as  many  as  10  members. 

Pr e-Book  Lesson 

•  Using  the  Pattern  Number  Cards  (including  the  pattern  for 
0),  give  some  work  on  identification  of  patterns  for  sets  having  as 
lany  as  10  members. 

•  Using  manipulative  materials,  preferably  small  objects 
fieces  of  chalk,  crayons,  pencils,  paper  clips,  rubber  erasers, 
ad  so  on)  arranged  in  patterned  sets,  let  children  identify  the 
umber  of  a  set  having  as  many  as  ten  members.  These  same 
laterials  and  chalkboard  drawings  of  geometric  shapes  may  be 
sed  as  a  cumulative  review  of  all  the  numbers  studied  through 
:n. 

Using  the  Text  Page 

•  Ask :  What  do  you  think  we  are  to  do  in  the  picture  show- 
lg  the  cookies?  (Find  out  how  many  there  are  and  then  draw  a 
ng  around  the  correct  numeral.)  .  .  .  How  many  cookies  are 
tere?  .  .  .  Which  of  the  numerals  should  you  ring?  .  .  .  All 
ght;  now  make  a  ring  around  9. 

•  If  necessary,  help  the  class  with  one  or  two  more  exercises, 
hen  have  the  more  capable  children  finish  the  page  independently. 
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You  will  thus  have  time  to  work  with  individuals  or  with  small 
groups  of  children  for  whom  the  task  on  this  page  is  too  difficult. 

•  When  all  have  completed  the  page,  check  the  work  orally 
for  accuracy. 

•  Call  attention  to  the  use  of  the  new  pattern  (10)  in  certain 
of  the  boxes  in  the  last  3  rows. 

•  Make  use  of  this  page  for  oral  maintenance  experiences  in 
comparing  sizes  of  sets. 

a.  For  the  pictures  of  the  bakery  goods  in  the  first  two  rows 
at  the  top  of  the  page,  ask : 

Are  there  more  cookies  in  the  first  box  than  lady  fingers  in 
the  third  box? 

Of  which  are  fewer  shown — gingerbread  men  or  lady 
fingers? 

b.  For  the  row  of  doughnuts  (third  row),  ask: 

Are  there  more  doughnuts  in  the  first  box  than  in  the 
second  box? 

Are  there  just  as  many  doughnuts  in  any  other  box  as  there 
are  in  the  first  box? 

Which  box  has  the  fewest  doughnuts? 

c.  For  the  first  row  below  the  second  gray  mark,  ask: 

Are  there  more  triangles  in  the  first  box  than  in  the  second 
box? 

Are  there  more  triangles  in  any  other  box  on  the  page  than 
there  are  in  the  second  box? 

In  which  box  are  the  fewest  shapes  shown? 

Also,  give  questions  comparing  the  sizes  of  sets  of  one  shape  as 
compared  to  another. 

Individualizing  Instruction 

•  All  pupils  may  use  cards  1 3  and  1 4  from  Pegboard  Discovery 
Guides*. 

•  For  slower  learners  who  need  further  comparison  experiences, 
use  the  last  two  rows  on  the  page  as  follows : 

a.  For  the  second  row  below  the  second  gray  mark,  ask: 

Does  the  first  box  have  more  shapes  than  any  other  box  in 
the  row? 

Which  boxes  have  more  shapes  than  the  fourth  box? 

b.  For  the  row  at  the  bottom  of  the  page,  ask: 

Does  the  first  box  have  more  shapes  than  any  other  box  in 
this  row? 

Does  the  second  box  have  fewer  shapes  than  any  other  box 
in  this  row? 

•  Have  all  pupils  identify  various  sets  on  page  51  that  have 
one  more  member  than  specific  sets  you  indicate. 

•  Have  more  capable  children  identify  sets  that  have  two  more  or 
three  more  members  than  specific  sets  you  indicate. 

•  For  all  pupils,  plan  suitable  experiences  with  Introduction  to 
Sets  and  Numbers** . 

•  The  following  games,  selected  from  pages  [220]— [232],  may 
be  used  with  appropriate  limitations  at  this  time :  Climb  the  Ladder 

(1)  and  (2) ;  Connecto ;  Cross  the  River  (1)  and  (2) ;  Dominoes  (1)  and 

(2) ;  Fish  (1)  and  (2);  Fish  with  Bait ;  Hooked  (1);  Knock,  Knock ; 
Numberland  (1);  Old  Hat  (1)  and  (2);  Out  of  Order  (1)  and  (2); 
Spin  It  (1)  and  (2);  The  Wizard  (1);  /hooks. 

*See  9R  and  9S,  page  [215]. 

**See  4,  page  [215]. 
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Teaching  Book  One, 


Pupil’s  Objectives 

(a)  To  develop  the  ability  to  identify  in  a  social  situation  and 
indicate  the  number  for  a  set  with  as  many  as  10  members;  and 
(b)  to  have  more  experiences  in  comparing  sizes  of  objects  and  of 
sets. 

Background 

This  work  is  familiar  because  similar  work  has  previously  been 
done  on  text  pages  14,  30,  38,  42,  and  48.  You  may  wish  to  have 
the  children  refer  to  some  of  these  other  pages  as  you  remind  them 
to  draw  a  ring  around  the  numeral  that  names  the  number  of 
members  of  the  set  identified  by  the  picture  in  the  small  box  and 
shown  in  the  large  picture  above.  Obviously,  if  the  object  pic¬ 
tured  in  the  smaller  box  does  not  appear  in  the  large  picture,  the 
set  is  empty  and  the  child  draws  a  ring  around  0. 

Using  the  Text  Page 

•  Discuss  the  picture  with  the  children.  Identify  the  various 
objects  shown  in  the  picture.  Give  the  children  an  opportunity 
to  talk  about  a  similar  scene  within  their  own  experience  as,  for 
example,  in  their  own  kitchens  before  a  party  or  a  holiday. 

•  For  illustrative  purposes,  work  the  first  exercise  below  the 
picture  with  the  children.  Have  the  children  tell  how  many 
candles  they  see  in  the  picture.  Then  have  them  draw  a  ring 
around  the  numeral  which  tells  how  many. 

•  Have  the  children  work  the  remaining  exercises  independ¬ 
ently,  but  first  be  certain  that  each  child  understands  what  to 
find  in  each  instance: 

pans,  hanging  or  otherwise 
cupcakes 

windows  with  curtains  (even  though  only  part  of  each  is  seen) 
— not  individual  window  panes 
cookies  with  holes  in  them 
rolling  pins 
pitchers 
star  cookies 
round  cookies 
canisters  or  cans 

•  Make  use  of  this  page  for  oral  maintenance  experiences  in 
comparing  sizes  of  objects  and  of  sets. 

For  the  big  picture  at  the  top  of  this  page,  ask: 

Who  is  taller,  Mother  or  the  child? 

Are  there  more  round  cookies  than  star  cookies? 

Are  there  fewer  canisters  than  pans? 

Are  there  as  many  rolling  pins  as  canisters?  (Explain  as 
many  as  if  it  causes  confusion.) 

Are  there  as  many  round  cookies  as  cupcakes? 

Are  there  fewer  star  cookies  than  cupcakes? 


Individualizing  Instruction 


•  Extend  the  practice  in  identifying  the  number  for  a  set  to 
sets  with  as  many  as  10  members.  Include  experiences  in  recog¬ 
nizing  (a)  a  certain  number  of  sounds ;  (b)  a  certain  number  of 
touches  on  the  hand  by  another  pupil;  (c)  the  total  number  of 
items  of  a  kind  in  the  room,  even  if  not  all  in  a  set  together;  and 
(d)  the  number  of  names  called  out  by  the  teacher. 

•  For  slower  learners  who  need  further  experience  with  set  com¬ 
parisons  in  social  situations,  go  back  to  the  picture  on  text  page 
50  and  ask  questions  similar  to  those  asked  about  the  picture  on 
text  page  52. 
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First  Half,  Page  52 

•  Have  all  pupils  make  various  comparisons  of  sets  (having 
many  as  10  members)  as  they  appear  in  the  classroom  settin 

•  Have  the  more  capable  children  make  exact  comparisons  wi 
sets  in  other  social  situations :  one  more,  two  more,  two  less,  ar 
so  on. 

•  Let  more  capable  children  help  slower  learners  through  usii 
Modern  Mathematics  Kindergarten  Kit *  and  Pegboard  Guides*. 

*See  5  and  9R  and  9S,  page  [215]. 


52  (First  Half) 


< 

i  4  5  ©  7 

3  0  5  6 

t 

W  7  8  9  © 

El®  3  4  5 

&  7  8  (2)  10  , 

^  0  ®  2  3 

l 

5  0  1  2  3 

vV  7  i 

f  ™  ’ 

r 

C'6  7®  <?  5  6 


Identifying  the  number  of  members  in  a  set ,  in  social  situation 


Teaching 


Book  One, 


First  Half,  Page  53 


Pupil’s  Objective 

To  show  a  set  of  as  many  as  10  members  (a)  by  showing  a 
whole  set;  (b)  by  increasing  a  set  shown ;  (c)  by  selecting  a  part 
d{  a  larger  set  shown ;  and  (d)  by  joining  one  set  shown  with  a 
part  of  another  set. 

Using  the  Text  Page 

•  For  the  doughnut  exercises  ask :  Who  can  tell  us  what  we 
must  do  with  all  the  doughnut  pictures?  .  .  .  What  does  the 
big  numeral  10  in  the  middle  tell  us  to  do?  Try  to  elicit  that 
;ach  space,  when  the  work  has  been  done,  is  to  show  10  dough¬ 
nuts.  (If  pupils  do  not  volunteer  this  information,  tell  them.) 
Then  ask :  How  many  more  doughnuts  must  we  draw  after  we 
;race  over  the  one  started  by  Cappy?  .  .  .  To  have  10  dough¬ 
nuts  in  each  of  the  other  boxes,  what  must  we  do?  As  soon  as 
;he  children  are  capable  of  working  alone,  have  them  proceed 
ndependently.  Inspect  their  work,  and  help  any  slower  learners. 

•  For  the  row  of  pictures  of  cookies,  sets  of  indicated  sizes  are 
:o  be  selected  from  larger  sets.  To  the  extent  possible,  have  the 
:hildren  tell  what  is  to  be  done  and  how  to  do  it.  Help  with 
:he  first  exercise  should  be  enough  to  prepare  children  to  work 
:he  other  exercises  independently. 

•  For  the  row  of  geometric  shapes,  the  children  are  to  ring  the 
eft  set  pictured  and  enough  from  the  second  set  of  the  pair  shown 
o  represent  the  required  set. 
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Individualizing  Instruction 

•  Extend  the  practice  in  showing  sets  with  as  many  as  10 
members  to  include  experiences  with  (a)  making  a  certain  num¬ 
ber  of  sounds;  (b)  touching  another  pupil’s  hand  a  certain 
number  of  times;  and  (c)  calling  out  a  certain  number  of  pupil 
names. 

•  For  the  slower  learners  provide  practice  sheets  of  exercises 
of  the  types  shown  on  the  text  page.  Keep  these  types  in  separate 
sections  as  on  text  page  53.  (Note  that  there  are  several  kinds  of 
activity.) 

•  For  the  more  capable  children,  provide  practice  sheets  on  which 
all  the  types  of  showing  sets  are  mixed. 


Reminder 

Are  you  giving  oral  practice  on  the  ordinals  first  through  fifth ? 


Looking  Ahead 

At  this  point  we  want  to  suggest  a  set  of  Looking-Ahead  ac¬ 
tivities  involving  manipulative  experiences  with  separating  a  set 
into  two  parts,  one  of  which  is  to  be  taken  away  and  the  number 
for  the  other  part  of  which  is  to  be  found.  These  experiences  with 
separating  a  set  can  be  related  to  the  operation  of  subtraction. 

Select  from  the  following  list  problems  to  be  dramatized  step 
by  step  by  the  children,  using  real  or  representative  objects  as 
needed.  The  problems  are  to  be  read  to  the  children. 

1.  Four  children  were  writing  at  the  chalkboard.  Two  of  them 
finished  and  sat  down.  How  many  children  were  left  at  the  chalkboard? 

(Have  four  children  at  the  chalkboard,  writing.  Have  two  of 
them  finish  and  return  to  their  seats.  Have  the  members  of  the 
class  or  group  determine  how  many  children  are  left  at  the  chalk¬ 
board.  Emphasize  questions  such  as:  How  many  children  were 
at  the  chalkboard  to  begin  with?  What  happened  to  some  of 
them?  To  how  many?  How  many  children  were  left?  Finally 
lead  to  the  statement:  “4  children  take  away  2  children  is  2 
children.” 

Continue  dramatizing  problems  in  a  similar  manner.  In  each 
instance  use  the  procedure  shown  above. 

2.  Five  children  were  sitting  at  the  arithmetic  table.  Three  children 
went  back  to  their  desks.  How  many  children  were  left  at  the  arithmetic 
table? 

3.  Three  children  were  playing  a  word  game.  The  teacher  asked 
one  of  them  to  come  up  to  her  desk.  How  many  children  were  left  to 
play  the  game? 

4.  Jack  (use  a  child’s  name  in  the  class)  had  5  pencils.  He  gave 
one  of  them  to  Sue  (use  another  child’s  name  in  the  class).  How  many 
pencils  did  Jack  have  then? 

5.  Jane  made  four  X’s  on  the  chalkboard.  Then  she  erased  three 
of  them.  How  many  X’s  were  then  on  the  chalkboard? 

6.  Tom  found  five  reading  books  on  the  shelf.  He  took  four  of 
them  for  the  children  in  his  reading  group.  How  many  books  were  left 
on  the  shelf? 

7.  Betty  saw  two  chairs  at  the  table.  She  took  one  of  them  to  her 
desk.  How  many  chairs  were  at  the  table  then? 

*8.  Jack  saw  four  taxis  in  front  of  the  hotel.  One  of  them  drove 
away.  How  many  taxis  were  left  in  front  of  the  hotel? 

*9.  Jill  saw  five  birds  on  a  wire.  Two  of  them  flew  away.  How 
many  birds  were  on  the  wire  then? 

*10.  Joe  had  three  balloons.  Two  of  them  burst.  How  many 
balloons  did  Joe  have  left? 

*These  problems  are  purposely  cast  to  require  the  use  of  representative 
materials  rather  than  real  objects. 
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Teaching  Book  One, 

Pupil’s  Objectives 

(a)  To  summarize  several  important  relationships  about  sets 
having  from  0  to  10  members;  and  (b)  to  review  and  show  pat¬ 
terns  for  sets  having  as  many  as  10  members. 

Teacher’s  Preparation 

Make  10  simple  oak  tag  rockets. 

Pre-Book  Lesson 

Up  to  this  point  in  the  text,  your  pupils  have  been  concentrat¬ 
ing  on  the  building  of  concepts  for  the  individual  whole  numbers 
from  zero  through  ten.  Your  more  capable  children  may  have  been 
giving  some  thought  to  the  idea  that  five  is  one  greater  than  four 
and  that  four  is  one  less  than  five,  and  so  on.  Now  all  pupils  can 
get  some  idea  of  the  one  greater  and  one  less  generalization  by  class 
activities  of  the  following  nature,  dealing  with  the  whole  numbers 
through  ten. 

•  Have  10  children  stand  in  a  row  at  the  front  of  the  room, 
each  holding  a  rocket  at  his  side.  Say:  When  I  say  “zero,”  how 
many  pupils  will  hold  up  rockets  to  represent  the  empty  set? 
(none)  When  I  say  “one,”  I  will  select  a  pupil  to  hold  his 
rocket  in  front  of  him.  Let’s  begin.  Zero!  (Nobody  holds  up 
a  rocket.)  How  many  children  are  holding  up  rockets?  (none) 
When  I  say  “One,”  Betty  may  raise  her  rocket.  One!  How 
many  children  are  holding  up  rockets?  (one)  Proceed  in  this 
manner  until  all  ten  pupils  are  holding  up  rockets. 

Ask  the  other  children  in  the  class  to  tell  what  they  noticed 
about  the  set  of  rockets  each  time  another  rocket  was  shown. 
(The  number  for  the  set  becomes  one  greater.)  Help  them  to  realize 
that  a  set  of  6  has  one  more  member  than  a  set  of  5,  and  the  number 
six  is  one  greater  than  the  number  five ;  the  number  seven  is  one 
greater  than  the  number  six,  and  so  on.  With  very  little  effort, 
many  of  the  children  will  arrive  at  the  generalization  that  when 
you  add  one  to  any  whole  number,  the  new  number  is  one  greater 
than  the  original  number. 

•  Reverse  the  procedure  and  begin  with  ten  pupils,  each 
holding  up  a  rocket.  As  you  say  “nine,”  select  a  pupil  to  lower 
his  rocket  so  that  a  set  of  nine  rockets  will  be  shown.  Proceed  in  a 
similar  manner,  saying  lesser  numbers  and  showing  smaller  sets. 
You  should  say  each  of  the  numbers  to  “zero,”  until  no  rocket 
remains  raised.  From  this  activity,  help  children  to  realize  that 
each  number  in  the  set  of  whole  numbers  is  one  less  than  the 
number  which  succeeds  it.  Again,  put  more  simply,  the  number 
six  is  one  less  than  the  number  seven;  the  number  five  is  one 
less  than  the  number  six,  and  so  on. 

This  situation  provides  an  excellent  opportunity  to  review 
ordinals  through  fifth.  Ask,  In  which  place  is  Sue  standing? 
Who  is  standing  in  the  third  place  from  the  left?  Who  is  in 
the  fourth  place  from  the  right?  and  so  on. 

Using  the  Text  Page 

•  Talk  with  the  children  about  the  picture. 

a.  Have  the  children  look  down  the  rows  of  rockets,  telling  the 
number  of  members  of  each  row.  Ask  the  children  how  each  row, 
from  top  to  bottom,  is  different  from  the  one  above  it.  (Each 
row  has  one  more.)  Then  ask  the  children,  What  number  is  one 
greater  than  six?  one  greater  than  two?  one  greater  than 
nine?  one  greater  than  zero? 

b.  In  a  similar  manner  have  the  children  look  at  the  rows  of 
rockets  from  bottom  to  top:  that  is,  from  10  to  0.  Bring  out  the 
idea  that  going  from  bottom  to  top,  each  row  has  one  fewer 
rocket.  Then  ask  questions  such  as,  What  number  is  one  less 
than  four?  one  less  than  ten?  one  less  than  one? 
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•  To  maintain  the  ordinal  concept,  ask  the  children  to  do  the  j 
following:  Look  at  the  row  of  5  rockets.  Draw  a  ring  around 
the  third.  Look  at  the  row  of  8  rockets.  Draw  a  ring  around 
the  fifth.  Look  at  the  row  of  3  rockets.  Draw  a  ring  around 
the  first.  Look  at  the  row  of  7  rockets.  Draw  a  ring  around 
the  fourth.  Look  at  the  row  of  6  rockets.  Draw  a  ring  around 
the  second. 

•  To  fill  the  empty  boxes  at  the  right  side  of  the  page,  have 
pupils  show  in  the  proper  box  a  dot  picture  in  the  patterned 
arrangement  he  has  learned  to  recognize  for  the  particular  set. 

Individualizing  Instruction 

•  For  more  capable  children ,  use  the  rows  of  rockets  to  develop 
the  idea  of  two  more  (and  two  less)  in  a  manner  similar  to  that 
done  for  one  more  (and  one  less). 

•  Have  slower  learners  cover  the  numerals  in  the  chart  on  the 
text  page  and  then  uncover  them  one  by  one  as  a  check  while 
they  count  the  rockets  in  each  row,  one  row  at  a  time.  The  rows 
may  be  taken  consecutively  or  at  random. 

•  Have  all  pupils  make  their  own  number  dictionary,  using  dots 
instead  of  rockets.  Have  them  make  sure  that  they  begin  with 
zero  and  show  clearly  one  more  in  each  row  until  they  have 


shown  10  dots. 
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Summary:  sets,  patterns,  numbers  0  through  10 
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Pupil’s  Objective 

To  learn  to  compare  numbers  by  indicating  which  of  two  given 
numbers  is  greater  or  which  of  two  given  numbers  is  less. 

New  Words 

greater ;  less 

Background 

Up  to  this  time,  the  children  have  compared  sets  of  objects  to 
determine  if  one  set  has  as  many  members  as,  more  members 
than,  or  fewer  members  than  another  set.  They  have  also  learned 
to  associate  the  whole  numbers  0  through  10  with  these  sets  of 
objects,  and  so  have  been  able  to  understand  more  fully  the 
number  concepts. 

Just  as  sets  may  be  compared,  so  may  the  numbers  associated 
with  them  be  compared.  For  example: 

a.  if  set  A  has  exactly  as  many  members  as  set  B,  then  the 
number  for  set  A  is  equal  to  the  number  for  set  B ; 

b.  if  set  A  has  more  members  than  set  B,  then  the  number  for 
set  A  is  greater  than  the  number  for  set  B ;  and 

c.  if  set  A  has  fewer  members  than  set  B,  then  the  number  for 
set  A  is  less  than  the  number  for  set  B. 

When  dealing  with  number  situations  such  as  b  and  c,  we  often 
say  that  we  are  dealing  with  inequalities.  These  are  on  a  par  with 
equalities  in  terms  of  their  importance  as  mathematical  relations. 
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Here,  on  page  55,  we  simply  ask  pupils  to  identify  which  ot 
different  numbers  is  greater  and  which  of  two  different  numbers  n 
less  by  ringing  the  appropriate  numeral. 

The  Mathematics  We  Need  program  is  extremely  careful  in  its 
development  of  inequalities,  so  that  concepts  and  related  ideas  are 
understood  and  reinforced  prior  to  the  use  of  technical  mathe¬ 
matical  symbolism.  Thus,  throughout  Book  One,  emphasis  is 
given  only  to  identifying  inequalities  in  simple  ways  such  as  the 
one  used  here  on  page  55. 

In  Book  Two  we  introduce  the  symbol,  9^,  as  a  way  of  indicating 
that  two  numbers  are  not  equal — or  that  two  numerals  are  not 
names  for  the  same  number.  We  also  introduce  for  all  children 
the  transition  symbols  “G”  and  “L”  in  association  with  the  ideas 
of  “greater”  and  “less,”  respectively.  Thus,  there  is  no  possi¬ 
bility  of  having  symbolism  interfere  with  and  inhibit  the  rein¬ 
forcement  of  ideas. 

In  grade  3  we  introduce  the  conventional  symbols,  >  and  <, 
in  association  with  the  relations  “is  greater  than”  and  “is  less 
than,”  respectively.  Even  at  this  level,  we  have  the  word  expres¬ 
sions  available  for  ready  reference. 

Teacher’s  Preparation 

Have  available  a  flannel  board*  and  cutouts*:  6  birds,  3 
rabbits,  2  hearts;  numerals  0-10 

Pre-Book  Lesson 

•  Show  cutouts  of  6  birds  and  3  rabbits  in  sets  on  the  flannel 
board.  This  shows  a  set  of  birds  and  a  set  of  rabbits.  Who  can 
put  the  correct  numeral  below  each  set  to  show  the  number  of 
the  set  of  birds?  the  number  of  the  set  of  rabbits?  Which  set 
has  more  things  in  it?  Since  a  set  of  6  things  has  more  things  in 
it  than  a  set  of  3  things,  we  say  that  the  number  six  is  greater 
than  the  number  three.  Also,  since  a  set  of  3  things  has  fewer  things 
in  it  than  a  set  of  6  things,  we  say  that  the  number  three  is  less 
than  the  number  six. 

Write  these  pairs  of  numerals  on  the  chalkboard :  4  2;  5  8. 

For  the  first  pair,  ask:  Which  names  the  greater  number,  4  or 
2?  Ring  the  4.  Have  some  children  verify  this  as  correct  by 
using  sets  of  4  objects  and  2  objects.  For  the  second  pair,  ask: 
Which  is  less,  5  or  8?  Ring  the  5.  Have  some  children  verify 
this  with  sets  of  5  objects  and  8  objects. 

Using  the  Text  Page 

•  Look  at  the  two  pictures.  How  many  astronauts  are 
shown?  .  .  .  satellites?  Which  set  has  more  things?  .  .  .  So,  8 
is  greater  than  5.  Which  set  has  fewer  things?  ..  .  So,  5  is  less 
than  8.  Now,  look  at  the  row  of  numerals  below  the  pictures. 
Who  can  read  these  number-names  for  us?  Are  these  names 
in  correct  order?  Why  do  we  say  that  the  order  is  correct? 
(The  lesser  numbers  are  shown  at  the  left  of  the  greater  numbers.) 

•  Now,  look  at  the  first  box  in  the  second  row.  Which  is 
greater,  4  or  2?  .  .  .  Draw  a  ring  around  the  4.  Which  is 
greater,  7  or  9?  .  .  .  Draw  a  ring  around  the  9.  Let  the  chil¬ 
dren  work  the  remainder  of  this  exercise  independently,  sug¬ 
gesting  that  they  may  use  the  numerals  0-10  for  help.  Then  work 
several  of  the  exercises  in  the  second  box  with  all  children  before 
letting  them  complete  those  independently. 

•  For  the  final  exercise,  have  pupils  work  independently.  For 
each  pair  at  the  left,  pupils  are  to  ring  the  numeral  for  the  greater 
number.  For  each  pair  at  the  right,  pupils  are  to  ring  the  numeral 
for  the  lesser  number. 

*See  2  and  5,  page  [215]. 

Inequalities:  greater  than  or  lest  than 
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Pupil’s  Objectives 

(a)  To  learn  about  the  coin  dime  and  about  its  value  in  relation 
to  the  values  of  the  nickel  and  the  cent;  and  (b)  to  discover  the 
relationships  among  the  values  of  these  three  coins. 

Background 

Read  again  the  material  and  the  whole  lesson  plan  on  page  [28]. 

Teacher’s  Preparation 

Have  available  some  dimes,  nickels,  and  cents  and  possibly 
some  toy  money.*  You  can  make  a  chart  to  which  you  fasten 
(with  tape)  a  dime,  a  nickel,  and  a  cent.  Label  the  dime  as  70/, 
the  nickel  as  5/,  and  the  cent  as  7/,  so  the  children  will  be 
familiar  with  the  /  sign  which  helps  to  show  the  values  of  the 
coins.  Also,  label  each  coin  with  its  name,  dime,  nickel,  cent. 


•  You  may  have  sets  of  toy  or  real  coins  to  use  in  a  Playing 
Store  game  (see  page  [28]).  If  so,  check  to  make  sure  that  the 
relative  worth  of  the  coins  is  really  known  and  respected  in 
transactions.  At  this  point,  include  the  dime  along  with  the  cem 
and  the  nickel. 

•  Let  all  pupils  contribute  to  the  preparation  of  posters  illus¬ 
trating  the  relative  values  of  the  dime,  the  nickel  and  the  cent 
Children  may  make  drawings  or  cut  out  pictures  of  common) 
inexpensive  objects  usually  bought  by  children  in  a  5-  and  10- 
cent  store,  or  elsewhere.  Above  or  beside  each  drawing  or  picture, 
the  children  may  show  the  cost  of  each  object  pictured  (1/  oi 
5/  or  10/). 


Pre-Book  Lesson 

•  Use  real  or  toy  money  and  pass  out  a  dime,  a  nickel,  and 
a  cent — one  of  each — to  several  children  in  the  room.  Ask,  first, 
that  the  cents  be  held  in  the  air;  wait  for  checking  by  the  other 
children.  Then  continue  in  the  same  way  with  the  nickels,  then 
the  dimes. 

•  Have  the  children  with  the  sets  of  coins  give  them  to  other 
children  and  repeat  the  experience. 

•  Discuss  with  the  children  what  objects  can  be  bought  with  a 
nickel,  but  not  a  cent;  the  objects  that  can  be  bought  with  a  dime 
and  cannot  be  bought  with  one  nickel  or  a  cent. 

Using  the  Text  Page 

•  The  three  coins  are  reproduced  in  color  in  natural  sizes 
in  the  dictionary  at  the  top  of  the  page,  each  identified  as  to 
value  through  the  use  of  the  /  sign.  In  discussing  the  dictionary, 
be  sure  pupils  understand  that  the  size  of  a  coin  does  not  deter¬ 
mine  its  value.  This  idea  is  often  missed  by  pupils.  Compare  the 
relative  sizes  of  a  dime  and  a  cent;  a  dime  and  a  nickel.  As  you 
compare  the  relative  sizes,  discuss  the  value  of  each  coin  in  cents. 

•  For  the  first  rows  below  the  dictionary,  say:  Here  are  dif¬ 
ferent  objects  that  you  can  buy  with  one  cent  or  one  nickel  or 
one  dime.  How  can  you  tell  how  much  each  thing  costs? 

In  the  first  row,  trace  over  the  rings  drawn  around  the 
objects  that  cost  1/.  .  .  . 

Draw  rings  in  the  second  row  around  the  objects  costing  5  /; 
and  in  the  third  row  draw  rings  around  things  costing  10/. 

•  For  the  first  exercise  in  the  lower  portion  of  the  page  ask: 
How  much  money  do  you  see  pictured  here?  (Point  and  elicit 
the  answer  “5  cents.”)  Now  we  want  to  find  a  numeral  with  a 
cent  mark  after  it  that  tells  how  much  this  amount  of  money  is 
worth.  Which  is  it?  .  .  .  Now  draw  a  ring  around  it. 

What  shall  we  do  next?  How  many  cents  are  pictured  here? 
(Point  to  the  second  row.)  .  .  .  Which  of  the  numerals  with  the 
cent  mark  after  it  shall  we  draw  a  ring  around? 

If  your  pupils  are  able  to  finish  the  page  independently,  en¬ 
courage  them  to  do  so.  You  can  inspect  the  work  and  furnish 
assistance  where  needed. 

•  The  exercise  in  the  last  row  may  cause  some  difficulty 
(2  nickels  have  a  value  of  10/)  and  it  was  placed  last  on  the  page 
for  that  reason.  However,  more  than  likely  most  of  your  pupils 
have  handled  2  nickels  at  a  time  and  know  their  combined  value. 


Individualizing  Instruction 

•  For  slower  learners,  or  for  all  pupils  if  they  need  it,  provide 
practice  sheets  of  exercises  like  those  on  the  text  page. 


*See  16,  page  [215]. 

[66] 


56  (First  Half) 


\  iif  nr  mi  ir» 

®  ( m^'i 

\&?*»  uyy 

mt 1 

(|CENni|  (£cent 

1®®# 

(5<fi  104 

(LCENTjjlNrVHNn. 

4  54  101 

5<t  64  I0< 

Values  of  coins 


Teaching  Book  One, 

Pupil’s  Objective 

To  identify  a  set  of  coins  having  an  indicated  value. 

Pre-Book  Lesson 

•  Play  a  bank  game  with  the  children  in  the  following  manner. 
Using  real  or  toy  coins,  give 

8  cents  to  Child  A; 

5  nickels  to  Child  B; 

11  cents  to  Child  C; 

1  nickel  and  7  cents  to  Child  D. 

Show  a  nickel  to  Child  A.  Say :  Please  give  me  money  worth 
the  same  as  this  coin.  Do  the  same  with  Child  C. 

Show  a  dime  to  Child  B.  Say :  Please  give  me  money  worth 
the  same  as  this  coin.  Do  the  same  for  Child  C;  for  Child  D. 
Also,  try  it  with  Child  A  who  won’t  be  able  to  do  so.  Ask  him  why 
ie  cannot. 

In  each  instance,  have  children  make  appropriate  statements, 
such  as: 

Child  A:  “I  will  give  you  5  cents  for  your  nickel.” 

Child  D:  “I  will  give  you  1  nickel  and  5  cents  for  your  dime.” 
3ive  help  as  needed  in  dealing  with  these  equal  values  of  different 
sets  of  coins. 

•  Provide  an  opportunity  for  other  children  to  play  the  game 
with  you.  Vary  the  distribution  of  coins  slightly  from  time  to 
time. 
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Other  coins  having  the  same  values  may  be  ringed  instead  of  those  shown. 


First  Half,  Page  57 

Using  the  Text  Page 

•  Illustrate  what  is  to  be  done  in  the  first  row.  Call  attention 
to  the  nickel,  then  to  the  cents.  Ask  the  children  how  many  of 
the  cents  are  worth  the  same  as  the  1  nickel.  Then  have  the  chil¬ 
dren  draw  a  ring  around  the  specified  number  of  cents.  Explain 
to  the  children  that  they  are  to  draw  one  ring  around  the  set  of 
coins  whose  value  is  equal  to  that  of  the  coin  pictured  on  the  left. 

•  Have  the  children  work  independently  on  the  remaining 
examples.  Give  assistance  as  needed. 

Individualizing  Instruction 

•  For  helping  the  slower  learners  who  may  not  be  familiar  with 
money  values,  a  game  may  be  devised  in  which  partners  ex¬ 
change  sets  of  coins  of  equal  value.  The  more  capable  child  probably 
should  be  paired  with  a  slower  learner  and  both  children  given  a 
number  of  coins,  real  or  toy  money.  One  pupil  offers  the  other 
a  coin  for  which  he  is  to  receive  coins  having  equal  value. 

•  Let  more  capable  children  count  by  tens  with  dimes  and  by 
fives  with  nickels. 

Looking  Ahead 

Now  you  may  want  to  use  some  Looking-Ahead  activities  to 
extend  the  ability  to  tell  and  show  time  on  the  hour  through 
12  o’clock. 

•  Using  a  clockface*  with  movable  hands,  ask  various  children, 
in  turn,  to  set  the  hands  to  show  1  o’clock,  2  o’clock,  and  so  on, 
through  10  o’clock.  Then  set  the  hands  yourself  to  show  1 1  o’clock 
and  ask  a  child  to  identify  the  time.  Do  the  same  with  12  o’clock. 
(If  any  children  do  not  recognize  the  number  symbols  for  11 
and  12,  which  are  not  taught  in  the  text  until  page  60,  just  tell 
them  the  names.) 

•  Ask  children  to  suggest  various  things  from  their  own  in¬ 
school  and  out-of-school  experience  that  may  frequently  happen 
at  11  o’clock  or  12  o’clock. 

•  Use  familiar  time  situations  to  have  the  children  both  tell 
and  show  different  times  (on  the  hour),  including  11  o’clock  and 
12  o’clock. 

*See  11,  page  [215]. 
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Teaching  Book  One,  First  Half,  Page  58 


Pupil’s  Objective 

To  identify  the  measurement  situation  associated  with  a  given 
measuring  instrument. 

Background 

Prior  to  the  formal  teaching  of  precision  in  measurement,  the 
child  should  first  acquire  a  general  knowledge  of 

a.  some  of  the  most  common  measuring  instruments. 

b.  the  type  of  situation  in  which  or  the  type  of  object  with 
which  each  instrument  is  used. 

Text  page  58  pictures  a  specific  measuring  instrument  and 
requires  children  to  choose  an  object  or  situation  which  lends 
itself  to  its  use.  If  the  child  is  familiar  with  the  instrument  pic¬ 
tured,  he  may  ring  the  correct  object  or  situation  without  delay. 
If  not,  a  process  of  elimination  may  need  to  be  employed. 

Teacher’s  Preparation 

Have  available  as  many  of  the  following  measuring  instruments 
as  possible :  a  small  tape  measure,  an  outdoor-type  thermometer, 
a  ruler,  a  calendar,  some  sort  of  scale,  a  measuring  cup,  measuring 
spoons,  a  bushel  basket,  a  yardstick,  a  clock  (or  facsimile  clock- 
face),  and  a  clinical  thermometer. 


•  When  your  pupils  understand  what  to  do,  have  them  con 
plete  the  page  independently.  Then,  return  to  the  second  row 
exercises  for  oral  work.  In  each  exercise,  consider  all  answei 
whether  correct  or  incorrect  but  work  toward  agreement  on  th 
answers  which  are  best. 

Individualizing  Instruction 

•  Leave  several  of  the  measuring  instruments  on  the  numbe 
table  or  in  its  vicinity.  Encourage  the  children  to  examine  ther 
and  use  them.  (Caution  children  on  the  use  of  thermometei 
and  other  glass  instruments.) 

•  Have  helpers  work  with  individual  slower  learners  at  th 
number  table.  The  helper  selects  a  measuring  instrument  an 
then  asks  the  slower  learner  to  tell  as  many  situations  as  he  can  i 
which  the  instrument  can  be  used. 

•  Have  all  pupils  tell  of  situations  they  have  seen  at  home  ij 
which  their  mother  or  father  used  a  certain  measuring  instrumen 

•  Ask  more  capable  children  how  they  could  measure  the  lengt 
of  the  room  if  no  ruler  or  yardstick  were  available.  (Answei 
use  a  book,  the  length  of  a  pupil’s  foot,  a  piece  of  string,  an 
so  on.) 


Pre-Book  Lesson 

•  Hold  up  a  yardstick  and  ask :  Who  knows  what  this  is 
called?  Have  someone  tell  what  it  is  used  for.  Let  someone  else 
demonstrate  its  use  by  laying  the  yardstick  along  the  floor,  and 
telling  what  information  is  discovered.  Introduce  the  word 
measure ;  then  tell  children  that  the  yardstick  is  something  with 
which  we  measure  to  find  out  how  long  or  how  tall  things  are. 

•  Proceed  similarly  with  several  other  instruments.  Lead  the 
pupils  to  tell  you  that  the  cup  measures  liquid  and  dry  materials ; 
the  thermometer  measures  heat  (Be  sure  that  pupils  understand 
about  several  kinds  of  thermometers  besides  the  usual  house 
thermometer;  that  is,  the  clinical  thermometer,  the  cooking 
thermometer,  and  so  on.);  the  scale  measures  how  heavy  things 
are;  and  so  on. 


Using  the  Text  Page 

•  First,  examine  the  measuring  instruments  shown  in  the  eight 
exercises,  identifying  each  by  name  and  by  purpose  or  use.  If 
the  children  are  unfamiliar  with  any  pictured  instrument,  show 
the  real  one  and  allow  it  to  be  examined.  (The  scale  may  be  the 
only  instrument  on  the  page  for  which  you  cannot  do  this.)  Then 
return  to  row  1. 

•  For  the  first  box  say:  I  am  pointing  to  a  picture  of  some¬ 
thing;  what  is  it?  (A  ruler)  Which  of  the  things  shown  below 
the  ruler  would  I  measure  with  the  ruler?  By  eliminating  the 
last  two,  with  a  demonstration  if  necessary,  help  children  agree 
that  the  ruler  would  most  probably  be  used  with  the  board,  and 
have  the  children  trace  over  the  ring  Cappy  is  drawing. 

The  best  answers  in  the  succeeding  exercises  are:  top  right, 
radiator ;  row  2,  at  left,  girl  eating  breakfast  and,  at  right,  bottle  of 
milk;  row  3,  sugar  and  garden  hose;  row  4,  child  and  meat.  If  the 
children  have  reasons  for  preferring  other  answers,  let  them  dis¬ 
cuss  these  reasons.  If  the  oral  discussion  does  not  clear  up  the 
situation,  a  demonstration  with  the  actual  instrument  or  in¬ 
struments  involved  may  be  in  order. 

•  Discuss  the  second  exercise  in  the  first  row.  Let  children 
whose  answers  are  incorrect  attempt  to  justify  their  choice.  All 
discussion  of  this  and  subsequent  exercises  should  lead  to  general 
class  agreement  that  there  is  only  one  correct  or  best  choice  in 
each  exercise. 
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Teaching  Book  One,  First  Half,  Page  59 


Pupil’s  Objective 

To  identify  the  measuring  instrument  appropriate  for  a  given 
object  or  situation. 

Teacher’s  Preparation 

Have  available  as  many  of  the  measuring  instruments  shown 
on  the  text  page  as  is  feasible. 

Pr e-Book  Lesson 

Review  with  your  pupils  the  names  and  uses  of  the  several 
measuring  instruments  you  have  available  in  your  room.  Hold  up 
each  instrument,  in  turn,  and  let  pupils  tell  the  names  of  some 
objects  that  the  instrument  may  be  used  to  measure  or  situations 
in  which  the  instrument  may  be  used. 

Using  the  Text  Page 

•  First,  examine  with  the  class  the  three  measuring  instruments 
in  each  of  the  five  rows  of  exercises  on  the  page.  Let  the  children 
identify  by  name  as  many  of  them  as  possible  and  tell  what  each 
one  measures.  Draw  upon  the  children’s  experiences  to  elicit 
information  about  the  speedometer,  the  scale,  and  the  gas  pump. 

•  Now  turn  to  row  1 .  Discuss  the  picture  of  a  man  sunning 
limself.  Ask  the  children  what  measuring  instrument  is  suggested 
oy  the  picture.  It  is  conceivable  that  some  children  might  select 
the  basket  for  measuring  sand  or  the  ruler  for  measuring  the 


59  (First  Half) 


height  of  the  man.  Do  not  discourage  any  answer  for  which 
the  children  can  give  some  reasonable  justification  but  strive  for 
general  agreement  on  the  one  best  answer  for  each  situation  or 
object. 

•  In  the  next  four  exercises,  in  order,  the  best  answers  are: 
carpenter's  rule,  measuring  cup,  speedometer,  and  bushel  basket. 

•  After  a  thorough  discussion  of  the  page,  have  pupils  return 
to  row  1  and  help  Cappy  ring  the  correct  instrument  pictured. 
Pupils  will  proceed  similarly  with  drawing  rings  around  the  cor¬ 
rect  instruments  shown  in  the  remaining  rows. 

Individualizing  Instruction 

•  Have  all  pupils  start  to  measure  with  informal  units  of  meas¬ 
urement,  such  as  erasers  or  books.  They  may  find  that  the 
bulletin  board  is  as  long  as  six  of  their  own  books,  and  so  on. 
This  begins  the  development  of  the  idea  that  we  can  select  a  unit 
to  use  in  measuring. 

•  Have  all  pupils  find  pictures  of  as  many  different  kinds  of 
measuring  instruments  as  they  can.  Assemble  these  pictures  in 
posters  entitled  “Measuring  Instruments”  or  “What  We  Use  to 
Measure.” 

Looking  Ahead 

At  this  point  we  would  suggest  that  you  extend  the  oral  and 
manipulative  experiences  with  ordinal  concepts  to  include  the 
ordinals  sixth  through  tenth. 

Pattern  your  activities  and  experiences  after  those  suggested 
in  the  Looking-Ahead  section  for  first,  second,  and  third  on  page 
[22]  and  for  fourth  and  fifth  on  page  [33]. 

•  First,  see  how  well  your  pupils  already  may  know  the  ordi¬ 
nals  first  through  tenth.  For  example,  say:  Bring  me  the  sixth 
book  on  the  shelf.  Or,  line  up  8  children  along  the  wall  as  a 
group  for  a  game  and  say:  If  the  seventh  child  is  to  be  It,  who 
will  it  be?  Discuss  the  answers,  both  correct  and  incorrect,  to 
discover  how  your  pupils  think  in  making  their  selections. 

•  Then,  refer  to  a  row  of  ten  houses  you  will  have  drawn  on 
the  board.  Ask  a  child  to  tell  you  which  house  has  a  door,  which 
has  a  chimney,  and  so  on. 

•  Draw  a  column  of  ten  blocks  on  the  board,  lettering  each 
consecutively  from  bottom  to  top.  Ask  someone  to  tell  on  which 
block  the  letter  J  appears;  the  letter  F;  and  so  on,  all  counted 
from  the  bottom.  Then,  counting  from  the  top,  ask  similar 
questions. 

•  After  the  activity  suggested  above,  provide  numerous  ex¬ 
periences  with  children  and  objects. 

•  When  using  experiences  in  which  the  ordinals  are  called  for 
in  a  varied  order,  it  is  not  necessary  to  call  for  all  ten  ordinals 
within  the  same  experience  or  situation.  For  example:  In  one 
experience  with  ten  children  or  objects,  call  for  the  following 
ordinal  responses:  eighth,  third,  tenth,  fifth,  and  first.  In  an¬ 
other  experience  with  ten  children  or  objects,  call  for  these 
ordinal  responses:  second,  ninth,  sixth,  fourth,  and  seventh. 

Note:  This  text  provides  no  written  experiences  involving  ordinals  beyond 
fifth.  Thus,  the  work  in  this  section  is  looking  ahead  to  later  work. 
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Teaching  Book  One,  First  Half,  Page  60 


Pupil’s  Objectives 

(a)  To  study  the  numbers  eleven  and  twelve ;  (b)  to  learn  to 
recognize  the  numerals  1 1  and  1 2 ;  and  (c)  to  identify  sets  having 
10,  11,  or  12  members. 

Background 

Our  decimal,  or  base-ten,  numeration  system  uses  the  ten 
basic  symbols,  or  digits,  0-9,  to  name  the  numbers  zero  through 
nine.  Since  there  are  no  other  basic  number  symbols  (digits), 
there  must  be  another  device  for  showing  the  numbers  10,  11, 
and  12.  The  concepts  of  tenness  and  place  value  answer  our  needs 
in  this  regard.  Whenever  the  idea  of  ten  must  be  shown  in  a 
numeral,  as  in  10,  11,  and  12,  it  is  shown  by  using  7  in  ten’s  place. 
The  ideas  of  0  ones,  1  one,  and  2  ones,  also  involved  in  these  num¬ 
bers  10,  11,  and  12,  can  be  shown  easily  in  the  place  for  ones,  with 
digits  already  familiar  to  the  children.  10  shows  1  ten  and  0  ones; 
11  shows  1  ten  and  1  one;  12  shows  1  ten  and  2  ones. 

In  this  lesson,  children  intuitively  approach  these  ideas  through 
work  with  sets :  1  set  of  just  ten  things,  1  set  of  ten  things  and 
1  more,  and  1  set  of  ten  things  and  2  more  are  associated  with  the 
numbers  ten,  eleven,  and  twelve  and,  consequently,  with  the 
numerals  10,  11,  and  12.  (In  later  work,  these  numerals  will  be 
seen  apart  from  the  context  of  sets  and  merely  as  standard  names 
for  the  numbers  ten,  eleven,  and  twelve.) 


•  Let  the  children  proceed  to  work  the  page  independently 
Circulate  about  the  room,  observing  the  children  as  they  work 
and  assisting,  individually  or  in  small  groups,  any  who  may  need 
help  or  further  explanation. 

Individualizing  Instruction 

•  Work  with  slower  learners,  using  flannel  numerals  and  a  set 
of  12  manipulative  objects.  When  you  show  the  set  of  10  or  1C 
and  1  or  10  and  2,  the  child  should  show  the  correct  flannel 
numeral. 

•  Have  all  pupils  fold  a  sheet  of  paper  into  6  parts  and  draw 
in  the  three  boxes  of  the  top  row  single  pictures  to  show  sets  oi 

10  or  11  or  12  things  (X’s,  circle  or  other  shapes,  and  so  on)  in 
any  order.  Then  let  pupils  exchange  papers  with  classmates  and 
show  the  correct  numeral  in  the  box  below  each  picture. 

•  More  capable  children  may  also  fold  paper  into  6  parts  and 
show,  in  each  of  three  boxes  in  the  top  row,  2  parts  of  a  set  o 

11  or  12  members.  When  their  sets  are  finished,  they  are  to  ex¬ 
change  papers  and  show  the  correct  number  for  the  set  below 
each  picture. 

•  Have  your  more  capable  children  make  cards  for  the  numbers  11 
and  12  which  can  be  included  in  the  sets  of  Picture  Number  Cards 
and  Pattern  Number  Cards.  They  may  use  the  ideas  of  the  number 
dictionary  at  the  top  of  the  text  page. 


Teacher’s  Preparation 

Have  available  a  flannel  board*  with  cutouts,*  including  12 
circle  shapes  (10  of  one  color  and  2  of  another  color)  and  cutout 
digits  to  make  the  numerals  10-12;  and  a  set  of  numeral  cards 
for  the  numbers  0-12. 

Pre-Book  Lesson 

•  Using  shapes  of  the  same  color,  make  a  pattern  for  10  on  the 
flannel  board  and  ask:  How  many  shapes  are  on  the  flannel 
board?  I  would  like  eleven  shapes  in  the  set.  Who  can  finish 
the  set  for  me?  Let  the  volunteer  use  a  shape  of  a  different  color. 
Now,  who  can  tell  about  these  two  parts  and  the  whole  set? 

•  Remove  the  one  shape  and  repeat  the  procedure  increasing 
the  set  of  10  to  a  set  of  12. 

•  Remove  the  2  shapes  and  place  the  cutout  numerals  near 
the  flannel  board.  Ask:  Who  would  like  to  put  the  correct 
number-name  on  the  flannel  board  with  this  set?  (10)  Re¬ 
move  the  numeral  and  place  1  more  shape.  Now,  there  is  1  set 
of  ten  shapes  and  1  more  shape.  Who  can  put  the  correct 
number-name  on  the  flannel  board?  Ten  things  and  one  thing 
are  eleven  things.  The  number  that  is  one  greater  than  ten  is 
eleven.  This  is  a  name  for  the  number  eleven.  (Show  the 
numeral  card  11.)  Proceed  in  the  same  manner  for  naming  the 
number  twelve. 

Using  the  Text  Page 

•  Have  the  children  identify  the  different  things  on  the  page 
and  then  explain  the  three  marble  pictures  in  the  number  dic¬ 
tionary  at  the  top  of  the  page :  Look  at  the  pictures  of  marbles. 
There  is  a  ring  around  how  many  marbles  shown  in  the  first 
box?  What  number  is  named  below  the  box?  Proceed  simi¬ 
larly  for  the  next  two  exercises.  Say:  To  finish  the  page,  for 
each  exercise  first  draw  a  ring  around  a  set  of  ten  things. 
Then  see  if  there  are  just  ten  things  or  one  more  than  ten  or 
two  more  than  ten.  Then  draw  a  ring  around  the  number- 
name  that  shows  how  many  things  there  are  in  all. 

*See  2  and  5,  page  [215]. 

\y  0]  Identifying  the  number  of  members  in  a  set  —  as  many  as  12 
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Teaching  Book  One,  First  Half,  Page  61 


Pupil’s  Objectives 

(a)  To  show  a  knowledge  of  the  serial  order  of  the  counting 
numbers  through  12;  and  (b)  to  write  the  numerals  1-5  in  the 
correct  sequence. 

Background 

As  each  number  greater  than  five  has  been  studied  in  detail,  it 
las  been  incorporated  into  the  serial  order  of  whole  numbers  ex¬ 
tending  through  that  number.  Text  page  61  deals  exclusively 
with  the  serial  order  of  counting  numbers  one  through  twelve. 
The  principal  activity  involved  is  that  of  cutting  out  pictures  at 
the  foot  of  the  text  page  and  locating  them  in  the  correct  position 
an  the  page  so  as  to  indicate  the  correct  serial  order.  Once  the 
correct  serial  order  in  each  exercise  is  established,  the  first  and 
third  exercises  (boys  and  blocks)  may  be  used  to  provide  addi¬ 
tional  practice  with  ordinals,  as  children  identify,  for  example, 
:he  position  of  the  boy  with  glasses  or  the  position  of  the  green 
clock,  and  so  on. 


in  front  of  the  class  so  that,  as  the  numerals  on  their  cards  are 
held  up  for  all  to  see,  they  may  show  from  the  left  9,  6,  12,  3, 
10,  4,  2,  11,  5,  8,  1,  7.  With  help  from  the  rest  of  the  class,  have 
the  children  exchange  places  so  that  the  cards  will  show  the 
numbers  in  serial  order  from  1  through  12. 

•  Repeat  several  times,  each  time  with  the  cards  exposed  in  a 
different  nonserial  order.  Use  the  entire  class. 

Using  the  Text  Page 

•  Instruct  the  children  to  cut  along  the  blue  dashed  marks 
near  the  bottom  of  the  page,  cutting  off  the  last  row  of  items. 
Then  they  can  cut  out  the  individual  boxes  of  pictures — the  boys, 
the  sailboats,  and  the  blocks.  Then  in  the  first  three  rows  of 
exercises,  the  pictures  of  the  boys,  the  sailboats,  and  the  blocks 
are  to  be  pasted  in  their  proper  positions  to  show  a  perfect 
sequence. 

•  The  fourth  exercise  involves  writing  the  numerals  1  through 
5  in  correct  sequence  on  the  five  blanks  which  are  provided. 


Teacher’s  Preparation 

Be  sure  that  the  children  have  scissors  and  paste.  Have  avail- 
ible  the  set  of  numeral  cards  through  12. 

Pre-Book  Lesson 

•  Give  each  of  12  children  one  of  the  numeral  cards  for  the 
lumbers  1  through  12  and  arrange  the  children  in  irregular  order 

-  61  (First  Half)  - 


Individualizing  Instruction 

•  Give  the  numeral  cards  to  some  of  your  more  capable  children. 
Have  these  helpers  arrange  the  cards  on  a  table  or  on  the  chalk 
tray,  in  irregular  order,  for  slower  learners  to  rearrange  and  put 
in  proper  sequence.  Suggest  that  the  helpers  repeat  this  pro¬ 
cedure  using  various  irregular  arrangements  of  cards  until  their 
partners  are  able  to  arrange  the  numerals  in  the  correct  sequence 
without  hesitation. 

•  Have  more  capable  children  duplicate  pictures  and  provide  an 
exercise  similar  to  that  at  the  top  of  text  page  61  to  illustrate  the 
serial  order  of  the  counting  numbers  1  through  12. 

•  If  you  have  been  keeping  a  chart  as  suggested  on  page  [40], 
you  may  want  to  record  on  it  results  you  obtain  from  pupils’  work 
on  text  pages  61  and  64. 

•  Games  for  all  pupils  calling  for  the  correct  serial  order  of 
the  numbers  can  be  organized  for  enjoyable  practice.  Hopscotch 
serves  as  a  good  example.  Sketch  on  the  floor  or  on  the  play¬ 
ground  an  outline  numbering  each  block  from  1  through  12. 
Have  children  hop  from  one  block  to  another  in  order  from  1 
through  12.  The  pattern  of  blocks  and  the  order  of  numbering 
should  be  varied  for  diversified  practice.  Variations  of  this  game 
may  be  made  by  tossing  bean  bags  into  boxes  in  succession. 

•  The  following  games,  selected  from  pages  [220]— [232],  may 
be  used  with  appropriate  extensions  at  this  time :  Comedo ;  Cross 
the  River  (1)  and  (2);  Hooked  (1);  Out  of  Order  (1)  and  (2). 


Serial  order  through  12 
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Teaching  Book  One, 

Pupil’s  Objective 

To  learn  how  to  identify  time  (on  the  hour)  indicated  on  a 
clockface. 

Background 

Text  pages  62  and  63  make  up  a  unit  on  telling  time  (on  the 
hour).  The  exercises  on  page  62  call  for  identification ;  those  on 
page  63,  for  showing  the  required  or  indicated  time.  In  these 
activities  there  may  be  a  considerable  range  of  ability  among  your 
pupils.  In  the  Pre-Book  Lesson  and  the  early  part  of  Using  the 
Text  Page,  there  is  an  attempt  to  discover  those  pupils  who  can 
be  entrusted  to  work  through  the  exercises  on  the  page  independ¬ 
ently.  (You  can  check  their  work  when  they  are  through.) 
Meanwhile,  you  can  concentrate  your  attention  on  those  requir¬ 
ing  the  most  help. 

Teacher’s  Preparation 

Have  available  a  large  clockface*  with  easily  movable  hands 
and  clearly  identifiable  numerals. 

Pre-Book  Lesson 

•  Introduce  a  discussion  of  clocks  and  telling  time  by  asking 
questions  such  as :  How  do  you  know  when  it’s  time  to  leave  for 
school?  ...  If  your  mother  tells  you  when  to  leave,  how  does 
she  know  when  it’s  time  to  go?  .  .  .  How  does  your  father  know 
when  it’s  time  to  go  to  work?  .  .  .  Let’s  suppose  that  there 
were  no  clocks  and  no  other  way  of  telling  time,  what  might 
happen  then?  Help  the  children  to  realize  how  important  clocks 
and  the  ability  to  tell  time  are. 

•  Hold  up  a  clockface  set  to  show  2  o’clock  and  ask :  What 
time  does  this  clockface  show?  Let  those  who  volunteer  attempt 
to  justify  or  explain  their  answer,  be  it  right  or  wrong.  Empha¬ 
size  the  difference  in  size  between  the  two  hands  (big  and  little) 
and  the  significance  of  their  position  on  the  clockface;  on  the 
hour,  the  big  hand  always  points  to  the  numeral  12  (ready  to  be¬ 
gin  going  around  during  the  next  hour),  while  the  little  hand 
points  to  the  numeral  that  names  the  hour. 

Using  the  Text  Page 

•  Ask :  What  is  the  boy  doing  in  the  picture?  What  time  is 
it?  How  do  you  know?  Why  do  you  suppose  the  boy  is  getting 

up?  Review  the  significance  of  the  positions  of  the  hands  on  the 
clockface. 

For  the  first  exercise  ask:  What  do  you  think  we  are  to  do 
here?  (Point.)  .  .  .  What  time  does  the  clockface  show?  .  .  . 
How  do  you  know?  .  .  .  Which  of  the  numerals  below  the 
clockface — 7  or  8  or  9 — shows  the  time?  .  .  .  Then  what  do  we 
do  with  that  numeral?  (Help  Cappy  draw  a  ring  around  it.) 

Now  look  at  the  next  clockface.  (Point.)  What  is  shown  be¬ 
low  the  clockface?  .  .  .  What  are  we  to  do?  (Draw  a  ring 
around  the  5.) 

•  Let  the  class  try  the  third  and  fourth  exercises  and  check 
the  work  orally.  Allow  those  who  can  do  so  to  proceed  to  work 
the  remainder  of  the  page  independently.  Help  the  other  chil¬ 
dren  with  the  remaining  exercises  (or  any  part  of  them).  If  any 
child  still  encounters  difficulty,  use  the  clockface  as  suggested  in 
the  Pre-Book  Lesson  and  help  him  to  identify  orally  the  time  you 
indicate. 

Individualizing  Instruction 

•  Provide  extra  practice  for  the  slower  learners  by  giving  to  a 
helper  (one  who  has  thoroughly  mastered  the  ability  to  tell  time) 

*See  11,  page  [215]. 
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First  Half,  Page  62 

a  clockface  and  having  him  turn  the  hands  of  the  clock  to  show  3  [ 
variety  of  hours  for  identification  by  other  pupils. 

•  Make  (or  have  your  more  capable  children  make)  a  clockface , 
of  oak  tag  for  each  child  or  for  each  set  of  partners.  More  capabL 
children  can  work  with  the  slower  learners.  For  practice,  the  mon 
capable  child  may  set  the  clock  hands  at  an  hour  to  be  identified 
by  the  slower  learner. 

•  Have  all  pupils  name  events  in  their  day  that  usually  occui 
at  a  certain  hour.  Then,  reverse  the  procedure  by  naming  cer¬ 
tain  events  and  having  all  pupils  try  to  indicate  the  hour  wher 
such  events  would  take  place. 


62  (First  Half) 


Identifying  the  hour 


Teaching  Book  One,  First  Half,  Page  63 


Pupil’s  Objective 

To  learn  to  show  time  on  the  clockface  when  only  the  minute 
and  is  shown  and  also  when  neither  hand  is  shown. 

Pre-Book  Lesson 

Use  your  demonstration  clockface  to  prepare  the  children  for 
le  activities  of  this  text  page.  Having  emphasized  the  signifi- 
mce  of  the  positions  of  the  big  and  little  hands  in  the  previous 
sson,  you  now  point  the  big  hand  to  the  numeral  12  and  ask: 
Vbo  can  put  the  little  hand  in  the  correct  position  to  show 

o’clock?  Repeat  this  procedure  for  3  o’clock,  8  o’clock, 
o’clock,  and  so  on.  Emphasize  again  the  fact  that  the  big  hand 
as  remained  on  the  numeral  12  during  the  showing  of  each  dif- 
rent  hour. 


Using  the  Text  Page 

•  Ask :  To  what  is  the  girl  pointing  in  the  picture?  (big 
and)  .  .  .  Where  is  it  pointing?  .  .  .  To  what  is  the  boy 
ointing?  (little  hand)  .  .  .  To  what  numeral  is  the  little  hand 
ointing?  .  .  .  What  time  does  the  clock  show? 

•  For  the  first  exercise  ask:  Is  the  big  hand  pointing  to  12? 
.  .  Cappy  has  shown  the  little  hand  pointing  to  what  nu- 
ieral?  .  .  .  Let  us  help  Cappy  trace  the  dashed  marks.  .  .  . 
ow  what  time  does  the  clock  show?  ...  Is  that  what  the 
umeral  below  the  clockface  tells  you? 


•  For  the  next  exercise  ask :  What  numeral  is  written  below 
the  clockface?  .  .  .  Then  what  must  we  do  to  make  the  clock 
show  the  time  it  is  supposed  to  show?  ...  Be  sure  to  make  the 
little  hand  shorter  than  the  big  hand. 

•  If  the  children  understand,  let  them  finish  the  other  six 
exercises  in  the  first  two  rows  independently.  If  not,  help  them 
with  another  exercise  or  two. 

•  Orally  check  the  work  for  each  exercise  in  the  first  two  rows 
by  asking:  Did  you  draw  the  big  hand  or  the  little  hand  on 
the  clockface?  .  .  .  To  what  numeral  did  you  make  it  point? 
.  .  .  Why? 

•  In  the  last  row,  ask :  What  numeral  do  you  see  below  the 
first  clockface?  .  .  .  What  are  we  to  do  on  the  clockface?  .  .  . 
Are  we  given  any  help?  How?  (dashed  marks)  .  .  .  Who  will 
tell  us  how  we  can  make  the  clock  show  8  o’clock?  Have  the 
children  trace  over  the  dashed  marks,  tracing  those  for  the  big 
hand  first. 

•  For  the  second  exercise,  ask :  In  what  position  must  you 
draw  the  big  hand?  Do  it  now  and  make  it  long.  .  .  .  Look 
at  the  numeral  below  the  clockface.  What  time  is  this  clock- 
face  supposed  to  show?  To  what  numeral  must  the  little  hand 
point?  Draw  it  now  and  make  it  short.  .  .  .  Let  all  pupils 
attempt  to  work  the  remaining  two  exercises  independently. 

Individualizing  Instruction 

•  Provide  extra  practice  for  the  slower  learners  by  giving  to  a 
helper  (one  who  has  thoroughly  mastered  the  skill  of  showing 
time)  a  clockface  with  movable  hands.  The  helper  will  require 
the  slower  learner  to  show  on  the  clockface  a  suggested  time. 

•  Make  or  have  the  more  capable  children  make  for  each  set  of 
partners  a  clockface  with  no  hands.  Also  make  for  each  pair  of 
pupils  a  set  of  clock  hands — a  big  hand  and  a  little  hand.  The 
helper  can  then  require  his  partner  to  show  on  the  clockface  any 
time  (on  the  hour)  which  he  suggests. 


Looking  Ahead 


These  experiences  will  introduce  orally  and  manipulatively 
the  identification  of  halves  and  one  half  of  a  single  object. 

•  Have  two  of  several  objects,  each  of  which  can  be  easily  cut 
into  halves  with  either  a  knife  or  scissors — for  example,  two  sheets 
of  paper,  two  slices  of  bread,  two  candy  bars,  and  so  on. 

•  Talk  with  the  children  about  sharing  things  with  another 
child — the  idea  of  sharing  one  thing  so  that  each  of  two  children 
will  have  just  as  much  as  the  other. 

•  Take  one  of  the  objects  and  cut  it  into  halves.  Then  ask 
these  important  questions: 

a.  Into  how  many  pieces  did  I  cut  the  slice  of  bread  (or 
whatever)?  b.  Is  each  piece  fhe  same  size  as  the  other? 

Do  the  same  with  several  different  objects. 

•  Take  another  object  and  cut  it  into  two  pieces  not  of  the 
same  size.  Ask  the  same  questions  as  before.  Emphasize  that  this 
time  we  again  have  two  pieces,  but  one  is  bigger  than  the  other. 

•  Cut  several  other  objects  into  two  pieces — sometimes  halves, 
sometimes  not. 

•  Tell  the  children  that  we  have  a  special  name  we  use  when 
we  cut  something  into  two  pieces  that  are  the  same  size — we  say 
that  we  cut  the  object  into  halves ;  and  we  have  a  special  name  for 
each  piece — each  piece  is  one  half  of  the  object. 

•  Summarize  the  essential  conditions  for  halves  and  one  half : 
(1)  the  object  must  be  cut  into  just  two  parts  or  pieces;  and  (2) 
both  pieces  must  be  the  same  size.  Then  the  object  has  been  cut 
into  halves  and  each  of  the  pieces  is  one  half  of  the  whole  object. 
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Showing  the  hour 


Teaching  Book  One,  First  Half,  Page  64  (Period  Test) 


Pupil’s  Objective 

To  review  and  demonstrate  number  abilities  that  have  been 
taught  previously. 

Background 

The  activities  called  for  on  this  text  page  are  such  that  the 
page  may  be  used  either  for  review  or  for  testing.  Among  the 
number  abilities  called  for  are : 

a.  Showing  the  serial  order  of  some  counting  numbers 

b.  Identifying  the  size  of  a  pictured  set  by  drawing  a  ring 
around  the  correct  numeral 

c.  Showing  a  set  having  as  many  as  10  members  by  drawing  a 
ring  around  part  of  a  larger  set  shown 

d.  Showing  a  set  having  as  many  as  10  members  by  increasing 
a  pictured  smaller  set 

e.  Drawing  a  ring  around  all  of  one  pictured  set  and  part  of 
another  to  show  a  set  of  required  size 

/.  Identifying  and  showing  time  on  the  hour 

g.  Drawing  a  ring  around  the  numeral  that  names  the  greater 
or  the  lesser  of  two  numbers 


Using  the  Text  Page 

•  For  the  first  exercise  say:  Number  the  blocks  from  the 
bottom  to  the  top.  The  first  block  is  numbered  1.  Cappy  is 
putting  2  on  the  next  block.  Help  Cappy  write  the  “1”  and 
“2.”  Then  finish  writing  the  numerals  carefully  on  the  other 
blocks,  in  the  correct  order. 

•  For  the  first  two  rows  of  exercises,  say :  Draw  a  ring  around 
the  numeral  that  names  the  number  of  members  of  the  set 
shown. 

•  For  the  third  row,  say:  Draw  a  ring  around  the  number  of 
shapes  to  show  a  set  of  the  size  named  by  the  numeral  in  the 
corner  of  the  box. 

•  For  the  first  two  exercises  of  the  fourth  row,  say:  Draw  as 
many  extra  shapes  as  are  needed  to  make  a  set  of  the  size 
shown  by  the  numeral  in  the  corner  of  the  box. 

•  For  the  last  two  exercises  of  the  fourth  row,  say:  Draw  a 
ring  around  all  of  the  first  set  and  as  many  of  the  second  set 
as  you  need  to  make  a  set  of  the  size  named  by  the  numeral  in 
the  corner  of  the  box. 

•  For  the  first  clock  exercise,  say:  Draw  a  ring  around  the 
numeral  for  the  time  shown  on  the  clockface.  For  the  second 
clock  exercise,  have  children  draw  a  big  hand  and  a  little  hand  to 
show  the  indicated  time. 

•  For  the  last  exercise  of  the  bottom  row,  say:  For  the  upper 
two  rows,  draw  a  ring  around  the  numeral  that  names  the 
greater  number;  for  the  lower  two  rows  .  .  .  that  names  the 
lesser  number. 

Individualizing  Instruction 

A  careful  check  of  the  results  should  reveal  areas  of  general 
weakness  in  the  number  abilities  called  for.  Discuss  the  entire 
page  with  the  class.  Occasionally  supplement  those  exercises 
done  incorrectly  with  similar  exercises.  If  you  have  been  keeping 
the  chart  suggested  on  page  [40],  you  will  want  to  record  now  the 
results  obtained  from  pupils’  work  on  text  page  64. 


Review:  sets,  serial  order,  time 


64  (First  Half) 
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Discussion  of  the  Fourth  Period  of  Instruction 


Objectives  for  the  Fourth  Period 
of  Systematic  Instruction 

Ability  to  write  the  numerals  6,  7,  8,  9,  and  70 
For  sets  with  2,  3,  4,  or  5  members,  ability  to 

a.  partition  a  set  into  a  pair  of  parts*;  and 

b.  identify  and  show  the  number  of  members  for 
(7)  the  total  set  and 
(2)  each  of  the  two  parts 

Ability  to: 

a.  join  one  set  with  another  disjoint  set,  forming  their  union;  and 

b.  identify  and  show  the  number  of  members  for 

(1)  each  of  the  two  disjoint  sets  and 

(2)  their  union** 

Ability  to: 

a.  separate  a  set  (with  not  more  than  five  members)  into  two  parts 
and  remove  one  of  them;  and 

b.  identify  and  show  the  number  of  members  for 

( 1)  the  original  set 

(2)  the  part  removed  and 

(3)  the  part  remaining 

Ability  to  distinguish  between  set  situations  of  joining  and  re¬ 
moving 

Ability  to  identify  halves  and  one  half  of  a  single  thing 
Ability  to  trace  geometric  paths  within  a  plane 


Mathematical  Background  for  the  Fourth  Period 
of  Systematic  Instruction 

Most  of  the  work  of  the  fourth  period  of  systematic  instruction 
Itroduces  children  to  several  new  ideas  associated  with  the  set 
fncept. 

1.  One  of  these  new  ideas  associated  with  sets  is  that  of  porti¬ 
oning.  Some  of  the  activities  in  which  children  have  engaged 
[eviously  have  laid  good  intuitive  background  for  the  system¬ 
ic  consideration  of  partitioning  in  this  period  of  systematic 
struction. 

When  a  set  is  partitioned,  it  is  separated  into  two  or  more 
|sjoint  subsets  (i.e.,  subsets  having  no  members  in  common) 
;h  that  each  member  of  the  original  set  is  in  one  and  only  one 
>set  of  the  partition.  In  our  work  here,  we  very  deliberately 
ipose  two  restrictions  on  the  partitioning  at  this  time :  first,  we 
[rtition  into  just  two  subsets;  second,  each  of  the  two  subsets 
ist  contain  at  least  one  member.  (Mathematically  it  is  quite 
[propriate  to  partition  a  set  into  more  than  two  subsets;  also, 
is  possible  mathematically  that  one  of  the  subsets  of  the  par- 
loning  be  empty.  As  mentioned,  we  very  deliberately  have 
duded  these  situations  from  present  consideration.)  Further- 
)re,  in  our  work  we  apply  the  term  part  to  each  of  the  two  sub- 
|s  of  a  partitioning.  Thus,  we  frequently  speak  of  partitioning  a 
into  a  pair  of  parts. 

I  Notice  several  things  in  this  connection  in  light  of  the  restric- 
|n  that  we  have  placed  upon  partitioning  for  our  purposes  at 
Is  time.  For  one  thing,  we  do  not  partition  the  empty  set,  nor 
we  partition  the  set  with  just  one  member.  For  a  set  with  two 
|mbers,  the  partitioning  is  unique;  i.e.,  there  is  just  one  way 
which  a  set  with  two  members  can  be  partitioned.  The  par- 
|oning  of  a  set  with  three  or  more  members  into  a  pair  of  parts 
lot  unique,  however.  In  this  connection,  we  have  to  be  careful 

*In  Mathematics  We  Need,  Book  One,  and  in  subsequent  books,  apart  of  a  set 
|  subset  that  is  neither  empty  nor  the  set  itself. 

*  *At  this  time,  the  number  of  members  of  the  union  is  not  greater  than  5. 


to  distinguish  between  the  members  which  comprise  each  part 
of  a  set  partition  and  the  numbers  associated  with  a  set  and  its 
pair  of  parts.  For  instance,  a  set  having  five  members  can  be 
partitioned  in  several  ways,  each  of  which  may  have  three  mem¬ 
bers  in  one  part  and  two  members  in  the  other  part. 

2.  A  second  idea  introduced  in  the  fourth  period  of  systematic 
instruction  is  that  of  set  union.  The  union  of  two  sets,  A  and  B, 
is  by  definition  that  set  which  includes  all  the  members  of  set  A 
and  all  the  members  of  set  B.  Although  the  definition  of  set  union 
has  no  actual  action  associated  with  it,  it  is  helpful  to  use  the 
dynamic  idea  of  joining  one  set  with  another  to  help  to  convey  to 
young  children  what  we  mean  by  the  union  of  the  two  sets.  We 
find  it  advantageous  to  speak  of  joining  one  set  to  another. 

For  our  purposes,  we  deliberately  restrict  the  union  of  two 
sets  to  those  situations  in  which  the  two  sets  are  disjoint — i.e.,  the 
two  sets  have  no  members  in  common.  Although  it  is  mathe¬ 
matically  possible  and  permissible  to  speak  of  the  union  of  two 
sets  which  are  not  disjoint,  various  complications  arise  in  instances 
in  which  the  sets  being  joined  have  one  or  more  members  in  com¬ 
mon.  It  is  our  desire  to  use  the  idea  of  the  union  of  two  sets  as  a 
model  for  attaching  meaning  to  the  addition  of  two  counting 
numbers.  We  can  do  this  only  if  the  sets  being  joined  are  disjoint. 
The  actual  association  of  the  addition  of  two  numbers  with  the 
union  of  two  disjoint  sets  does  not  take  place,  however,  until  later 
in  the  work  of  this  year.  At  this  stage  we  are  dealing  only  with 
the  idea  of  set  union  and  with  language  patterns  pertinent  to  set 
union. 

3.  A  third  concept  associated  with  sets  is  that  of  set  removal. 
This  is  related  very  closely  to  the  idea  of  separating  or  partitioning 
a  set  into  two  parts  and  removing  one  of  them.  As  would  be 
expected,  this  idea  of  set  removal  serves  as  a  model  for  the  opera¬ 
tion  of  subtraction  which  is  considered  at  a  later  stage  in  the 
program.  As  we  deal  with  set  removal  in  this  fourth  period  of 
systematic  instruction,  however,  we  do  not  introduce  the  opera¬ 
tion  of  subtraction  on  numbers.  As  was  true  in  the  case  of  set 
union,  the  language  patterns  used  during  this  period  of  systematic 
instruction  are  those  appropriate  for  the  set  operation  of  separa¬ 
tion  and  removal. 

4.  The  fourth  period  of  systematic  instruction  gives  specific 
attention  to  informal  intuitive  work  with  halves  and  one  half  of 
actual  objects  and  of  pictured  objects.  Implicit  in  the  idea  of 
halves  is  the  geometric  idea  of  congruence.  That  is,  when  an 
actual  or  pictured  object  is  separated  into  halves,  it  is  separated 
into  two  congruent  parts  or  regions — i.e.,  two  parts  of  the  same 
size  and  shape.  It  is  important  for  children  to  recognize  that  two 
conditions  must  prevail  if  we  are  to  speak  correctly  of  halves  and 
one  half — i.e.,  there  must  be  two  parts,  and  the  parts  must  be 
congruent. 

No  attempt  whatsoever  is  made  at  this  stage  of  work  to  intro¬ 
duce  the  fraction  numeral  for  one  half.  Here  we  are  concerned 
exclusively  with  the  concept  involved.  We  do  not  wish  to  insert 
potential  confusion  by  introducing  a  fraction  numeral  at  the 
outset.  This  can  and  should  come  later,  and  it  does  come  at  the 
appropriate  time  in  the  Mathematics  We  Need  program. 

5.  The  fourth  period  of  systematic  instruction  also  introduces 
children  to  important  geometric  ideas,  particularly  the  idea  of  a 
path.  As  with  all  things,  this  is  introduced  in  a  highly  informal 
and  intuitive  way.  We  first  deal  with  paths  that  are  not  closed, — 
with  paths  that  have  two  end  points.  Although  a  geometric 
path  is  essentially  an  abstraction  or  conceptualization,  we  use 
many  physical  representations  that  help  develop  the  idea  of  a 
path  as  a  particular  set  of  points  that  are  traversed  when  passing 
from  one  location  in  space  to  another  location  in  space.  Although 
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at  the  outset  we  deal  with  paths  that  exist  in  three-dimensional 
space,  we  move  rather  quickly  to  paths  all  of  which  fall  within 
the  same  plane — i.e.,  within  the  same  flat  surface. 

The  development  of  paths  goes  on  (later  in  grade  1)  to  em¬ 
brace  the  idea  of  closed  paths  as  well  as  those  that  are  not  closed. 
In  connection  with  closed  paths,  a  distinction  is  made  between 
closed  paths  which  are  simple  (they  do  not  intersect  themselves) 


and  closed  paths  which  are  not  simple  (they  intersect  themselve 
at  least  once). 

Special  attention  is  given  in  this  period  of  instruction  to  thj 
idea  of  the  most  direct  path  between  two  points  (a  line  segment" 
and  some  initial  consideration  is  given  later  in  the  year  to  simpl 
closed  paths  that  are  the  union  of  segments.  This  forms  an  iii 
tuitive  basis  for  a  sound  interpretation  of  familiar  things. 


New  Words  by  Pages  in  the  Fourth  Period  of  Instruction 

No  more  than  three  new  words  are  used  on  a  page  and  each 
new  word  is  used  at  least  twice  on  that  page. 


65.  seven 

72.  part 

83.  wagons 

six 

78.  dogs 

86.  away 

66.  eight 

79.  are 

take 

o'clock 

trucks 

87.  apples 

67.  nine 

80.  how 

is 

ten 

many 

88.  cars 

68.  and 

81.  children 

left 

70.  all 

82.  birds 

89.  hats 

in 
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Teaching  Book  One, 

Pupil’s  Objectives 

(a)  To  review  standard  patterns,  numerals,  and  word  names 
3r  numbers  one  through  five ;  (b)  to  learn  to  write  the  numerals 
and  7;  and  (c)  to  learn  the  words  six  and  seven. 

New  Words 

six,  seven 

Teacher’s  Preparation 

Have  available  a  set  of  Pattern  Number  Cards.  *  Also  have  sets 
f  numeral  cards  and  word  number-name  cards  for  the  counting 
umbers  1  through  7. 

Pre-Book  Lesson 

Arrange  Pattern  Number  Cards  for  counting  numbers  1-5  at 
mdom  along  the  chalk  tray.  Do  the  same,  at  different  places 
long  the  chalk  tray,  with  numeral  cards  and  word  number-name 
irds  for  counting  numbers  1-5. 

•  Ask  a  child  to  pick  the  card  with  the  fewest  dots  (1)  from 
nong  the  Pattern  Number  Cards  and  place  it  at  the  left  in  the  top 
ocket  of  a  wall  pocket  chart  (such  as  is  used  in  reading).  Then 
aye  a  second  child  pick  out  the  corresponding  digit  numeral  (1) 
om  the  set  of  numeral  cards  and  place  it  in  the  pocket  chart 
;xt  to  the  1-dot  card.  Then  have  a  third  child  pick  out  the 

*See  7,  page  [215], 
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corresponding  word  number-name  (one)  from  the  set  of  word 
number-name  cards  and  place  it  beside  the  other  two  cards  in 
the  top  row  of  the  pocket  chart.  Finally,  ask  each  child  to  write 
the  numeral  1  on  a  sheet  of  paper  and  hold  it  up  for  you  to  see. 

•  Proceed  in  the  same  way  for  2,  3,  4,  and  5.  Build  row  by 
row  in  the  pocket  chart,  and  have  children  write  each  numeral 
in  turn,  as  suggested  above. 

•  Tell  the  children  that  they  now  are  going  to  learn  to  write 
two  new  numerals. 

a.  From  the  set  of  randomly  arranged  Pattern  Number  Cards  for 
6  through  10,  see  if  any  child  can  select  the  set  having  one  more 
member  than  a  set  of  5  and  tell  you  its  name.  If  not,  show  the 
children  the  6-pattern,  counting  the  dots  with  them  and  then 
emphasizing  the  form  of  the  standard  pattern.  Place  the  card 
for  the  6-pattern  in  the  next  row  in  the  pocket  chart.  As  done 
previously  for  1-5,  place  the  numeral  6  card  and  also  the  word 
number-name  card  six  in  their  positions  beside  the  6-pattern 
card.  Show  the  children  how  to  write  the  numeral  6  on  the 
chalkboard,  between  ruled  marks,  but  do  not  dwell  on  it  at  this 
point.  In  writing  the  numeral  6,  emphasize  where  to  begin, 
in  which  direction  to  proceed,  and  where  to  end. 

b.  Similarly,  build  the  7-row  in  the  pocket  chart.  Also  show 
how  to  write  the  numeral  7  on  the  chalkboard. 

Using  the  Text  Page 

•  Call  attention  to  the  sequence  of  counting  numbers  shown 
at  the  top  of  the  page.  Help  the  children  to  realize  the  basic 
similarity  between  this  arrangement  and  the  work  done  by  them 
using  the  pocket  chart. 

•  Refer  to  the  first  row  of  6’s  on  the  text  page,  calling  attention 
to  the  standard  pattern  and  the  word  number-name  six.  In  the 
first  three  boxes  after  the  pattern,  have  the  children  put  their 
pencil  points  on  the  starting  dot  each  time  and,  following  the 
direction  of  the  arrow,  trace  over  the  numeral.  Have  the  children 
do  the  same  in  the  remaining  boxes  of  the  row,  making  solid  the 
dashed  numeral  in  each  of  those  last  three  boxes.  Have  the 
children  continue  their  writing  of  the  numeral  6  in  the  next  two 
rows,  where  less  direct  help  is  given  in  each  row.  Circulate  among 
the  children  as  they  work  on  these  two  rows  and  assist  any  who 
are  having  difficulty  in  forming  the  numeral. 

•  Proceed  in  the  same  way  with  writing  the  numeral  7. 

Individualizing  Instruction 

•  For  slower  learners  who  may  have  difficulty  in  forming  the 
numerals  6  and  7,  use  either  or  both  of  the  following: 

a.  Cut  numerals  from  sandpaper,  mount  them  on  cards,  and 
have  the  children  trace  over  the  sandpaper  numerals  with  their 
fingers. 

b.  Provide  extra-practice  sheets  with  work  similar  to  that  in 
the  pupil’s  text  for  writing  the  numerals  6  and  7. 

•  Have  all  pupils  engage  in  the  following  experiences : 

a.  Using  the  Pattern  Number  Cards,  show  in  random  order  pat¬ 
terns  for  sets  with  as  many  as  7  members  and  have  children  tell 
how  many  are  shown  in  each  set.  Show  each  card  only  briefly,  so 
that  pupils  will  have  enough  opportunity  to  sense  the  form  of  the 
pattern  but  will  not  have  enough  time  to  count  the  separate  dots. 

b.  Using  the  numeral  cards,  show  the  numerals  1  through  7  in 
random  order  and  have  pupils  tell  the  word  number-name  for 
each  numeral. 

c.  Using  the  word  number-name  cards,  show  the  word 
number-names  for  the  counting  numbers  one  through  seven  in 
random  order  and  have  pupils  write  on  the  chalkboard  the  digit 
for  the  word  name. 

Writing  numerals  through  7;  serial  order  through  7 
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Teaching  Book  One, 


Pupil’s  Objectives 

(a)  To  review  the  standard  pattern  and  numeral  for  the  num¬ 
ber  eight;  (b)  to  learn  to  write  the  numeral  8  and  recognize 
the  word  eight ;  (c)  to  review  the  work  in  identifying  time  on  the 
hour;  (d)  to  have  practice  in  writing  the  numerals  for  the 
counting  numbers  1  through  8;  and  (e)  to  review  serial  order  of 
counting  numbers  1-8. 

New  Words 

eight,  o'clock 

Teacher’s  Preparation 

Have  available  all  materials  used  in  the  work  of  the  previous 
page  and  include  items  for  the  number  8.  Also  have  available  a 
classroom  clockface*  with  movable  hands. 

Pre-Book  Lesson 

•  Have  pupils  put  in  the  wall  pocket  chart  cards  for  the 
standard  pattern  for  8,  numeral  8,  and  word  number-name 
eight.  Further  work  in  associating  patterns,  numerals,  and  word 
number-names  for  numbers  through  eight  may  be  done  in  con¬ 
nection  with  the  chart  shown  below. 

•  Illustrate  on  the  chalkboard  the  writing  of  the  numeral  8. 
Since  this  is  one  of  the  most  difficult  numerals  to  write,  send 
several  children  to  the  chalkboard  to  trace  over  8’s  you  have 
written  using  dashed  marks.  Pick  volunteers  to  write  the  numeral 
8  without  help  of  any  kind. 

Using  the  Text  Page 

•  More  practice  opportunity  has  been  provided  here  than 
was  provided  for  writing  the  numerals  6  and  7.  At  the  beginning 
of  the  first  row,  call  attention  to  the  standard  pattern  for  8  and 
the  word  number-name  eight.  Then  have  the  children  trace  each 
completed  numeral  8  in  this  row.  Emphasize  the  starting  point 
for  writing  the  numeral,  the  changes  in  direction  taken,  the  point 
of  cross-over,  and  the  ending  point.  Have  the  children  proceed  in 

*See  11,  page  [215]. 
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a  similar  way  with  the  dashed  8’s  in  the  next  row.  As  pupii 
attempt  independent  work  in  the  third  and  fourth  rows,  you  ma 
need  to  help  individuals.  Some  may  be  helped  by  placing 
light  dot  at  the  cross-over  point  before  starting  to  write  the  nurr 
eral.  Others  may  need  additional  practice  in  tracing  dashed  8’ 

•  In  row  5,  pupils  are  to  trace  over  the  numeral  3  and  the 
continue  showing  the  counting  numbers  through  8  in  serial  orde 

•  In  row  6,  the  children  are  to  write  the  numeral  whic 
corresponds  to  each  word  number-name. 

•  In  the  last  exercise  pupils  are  to  write  the  numeral  the 
indicates  the  hour  shown  on  each  clockface. 


Individualizing  Instruction 

•  For  slower  learners  who  may  have  difficulty  in  forming  th 
numeral  8,  follow  suggestions  for  extra  practice  similar  to  thos 
given  for  text  page  65  for  writing  the  numerals  6  and  7. 

•  For  all  pupils,  extend  the  suggested  experiences  in  connec 
tion  with  text  page  65  to  include  the  standard  pattern  for  8,  th 
numeral  8,  and  the  word  number-name  eight. 

•  If  there  is  time,  you  may  want  to  provide  for  more  capab 
children  chart  experiences  with  counting  numbers  through  8,  lik 
the  sample  shown  at  the  left  below. 
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Teaching  Book  One, 

Pupil’s  Objectives 

(a)  To  review  the  standard  patterns  and  numerals  for  nine 
nd  ten;  (b)  to  learn  to  write  the  numerals  9  and  10;  (c)  to 
icognize  the  words  nine  and  ten ;  (d)  to  have  practice  in  writing 
her  numerals  for  counting  numbers  through  10;  and  (e)  to 
view  serial  order  of  counting  numbers  through  10. 

New  Words 

nine,  ten 

Teacher’s  Preparation 

Have  available  all  materials  used  previously  for  teaching  text 
ige  65  and  include  items  for  the  numbers  8,  9,  and  10. 

Pre-Book  Lesson 

•  Have  pupils  put  in  the  wall  pocket  chart  cards  for  the 
andard  pattern  for  9,  numeral  9,  and  word  number-name 
ne.  Also,  illustrate  on  the  chalkboard  the  writing  of  the 
ameral  9. 

•  Proceed  in  a  similar  way,  having  pupils  put  in  the  wall 
acket  chart  cards  for  the  standard  pattern  for  10,  numeral  10, 
id  word  number-name  ten.  In  illustrating  the  writing  of  the 
imeral  10  on  the  chalkboard,  emphasize  the  fact  that  it  is  the 
•st  numeral  encountered  whose  writing  involves  two  distinct 
gits,  1  and  0. 
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Using  the  Text  Page 

•  Refer  to  the  first  row  of  9’s  and  the  first  row  of  10’s,  calling 
attention  to  the  standard  patterns  and  the  word  number-names 
nine  and  ten.  Have  the  children  proceed  to  trace  the  dashed 
numerals,  then  write  the  numerals  using  the  dot  and  arrow 
helpers  only,  and  finally  write  the  numerals  without  aids  between 
the  guide  marks.  Be  sure  to  circulate  among  the  children  as 
they  work,  giving  guidance  and  assistance  as  needed.  In  the  last 
two  rows  of  practice  on  writing  10’s,  be  certain  that  each  of  the 
two  digits  comprising  the  numeral  10  is  written  entirely  separate 
from  the  other  digit  but  sufficiently  close  to  the  other  so  that  10 
may  be  interpreted  as  one  numeral;  that  is,  a  name  for  one 
number. 

•  In  the  next-to-last  exercise  on  the  text  page,  the  children 
are  to  write  the  numeral  corresponding  to  each  given  standard 
pattern  or  word  number-name.  Note  that  emphasis  is  placed  on 
the  writing  of  numerals  learned  most  recently. 

•  In  the  final  exercise,  the  children  are  to  trace  the  5  and 
then  continue  writing  the  numerals  for  the  counting  numbers  in 
serial  order  through  10. 

Individualizing  Instruction 

•  For  slower  learners  who  may  have  difficulty  in  forming  the 
numerals  9  and  10,  you  may  want  to  use  either  or  both  of  the 
following  suggestions: 

a.  Cut  numerals  from  sandpaper,  mount  them  on  cards,  and 
have  the  children  trace  over  the  sandpaper  numerals  with  their 
fingers  in  the  same  manner  as  for  writing  the  numerals.  This 
should  be  done  slowly  and  without  exerting  too  much  pressure. 

b.  Provide  extra-practice  sheets  with  work  similar  to  that  in 
the  text  on  writing  the  numerals  9  and  10. 

•  Have  all  pupils  engage  in  the  following  experiences : 

a.  Using  the  Pattern  Number  Cards,  show  in  random  order 
patterns  for  sets  having  as  many  as  10  members  and  have  children 
tell  how  many  in  each  set  shown.  Show  each  card  only  briefly,  so 
that  pupils  will  have  enough  opportunity  to  sense  the  form  of 
the  pattern  but  will  not  have  enough  time  to  count  the  separate 
dots. 

b.  Using  the  numeral  cards,  show  in  random  order  the  num¬ 
erals  1  through  10  and  have  pupils  show  the  correct  word 
number-name  card  for  each  numeral. 

c.  Have  all  pupils  work  with  appropriate  number  games  which 
may  be  selected  (see  pages  [220] — [232])  from  among  the  following: 
Climb  the  Ladder  (1),  (2);  Cross  the  River  (1),  (2),  (3);  Dominoes  (1), 
(2);  Fish  (1),  (2);  Fish  with  Bait ;  Hooked  (1),  (2);  Numberland 
(1),  (2);  Old  Hat  (1),  (2),  (3),  (4),  (5);  Out  of  Order  (1),  (2) 
[Adapted  also  to  word  number-names];  Over  Orange  (1);  Spin  It 
(1),  (2);  The  Wizard  (1),  (2),  (3);  Zooks. 

•  For  more  capable  children,  prepare  and  use  a  work  sheet 
similar  to  the  one  suggested  on  page  [78],  extending  the  material 
to  include  patterns,  word  number-names,  and  numerals  for  9 
and  10.  You  may  wish  to  eliminate  the  boxes  for  2  and  3. 

•  Have  all  pupils  tell  you  about  sets  of  things  having  as  many  as 
10  members,  writing  on  the  chalkboard  the  numeral  that  tells 
the  size  of  the  set  they  are  talking  about. 


Writing  numerals  through  10;  serial  order  through  10 


[79] 


Teaching  Book  One, 


Pupil’s  Objectives 

(a)  To  learn  to  think  of  a  set  having  from  2  to  5  members  in 
terms  of  two  parts ;  and  (b)  to  discover  and  show  the  number  of 
members  of  the  whole  set  and  of  each  of  the  two  parts. 

New  Word 

and 

Background 

This  is  the  first  page  of  an  eight-page  sequence  devoted  to  sets 
and  their  pairs  of  parts.  In  essence,  we  are  dealing  with  an  aspect 
of  set  partitions,  in  which  a  set  is  shown  as  two  disjoint  (no  members 
in  common)  nonempty  subsets  (or  parts)  whose  union  is  that  set. 
In  general,  partitioning  may  involve  more  than  two  subsets. 
Also,  a  set  may  be  partitioned  into  the  empty  set  and  the  set  itself. 
In  our  work,  however,  we  restrict  partitions  at  this  time  to  a  pair 
of  nonempty  subsets,  or  parts. 

Children  are  asked  to  identify  these  things  about  each  parti¬ 
tion  shown: 

a.  the  number  of  members  of  the  set  being  partitioned. 

b.  the  number  of  members  of  each  of  the  parts  into  which  the 
set  is  partitioned. 

Teacher’s  Preparation 

Have  available  the  Ginn  Arithme-Sticks .* 

Pr e-Book  Lesson 

•  Seat  four  children  at  a  table.  Ask:  How  many  pencils  will 
these  children  need?  In  a  little  box  on  the  chalkboard  write 
“4.”  Then  provide  one  of  the  children  with  a  pencil  and  ask 
some  other  child  to  give  pencils  to  the  three  remaining  pupils. 

Make  this  record  on  the  board  saying,  First  the  children  had 
one  pencil.  (Write  1  below  the  box.)  Then  they  were  given 
three  pencils.  (Write  3  to  the  right  of  the  1,  inserting  the  word 
and.)  Now  there  are  as  many  pencils  as  there  are  children. 
(Point  to  4  after  showing  that  the  set  of  children  and  the  set  of 
pencils  are  in  one-to-one  correspondence.)  And  so,  we  read  our 
story:  The  numbers  for  two  parts  of  this  set  of  4  pencils  are 
1  and  3. 

Use  Arithme-Sticks  to  illustrate  the  numbers  for  other  pairs  of 
parts  of  a  set  of  4  things,  2  and  2,  and  3  and  7. 

•  Let  the  children  help  in  suggesting  ways  to  dramatize  the 
various  pairs  of  parts  of  a  set  of  5  things.  Arithme-Sticks  may  also 
be  helpful  at  this  time.  Then  stress  the  numbers  for  each  pair  of 
parts,  showing  them  on  the  chalkboard.  For  example,  you  might 
write  [5]  3  and  2. 

Using  the  Text  Page 

•  The  first  row  of  exercises  and  possibly  the  first  one  or  two 
exercises  in  the  second  row  are  to  be  discussed  with  the  class  as  a 
whole.  Discuss  the  first  picture  by  asking:  How  many  cups  are 
there  in  all?  (5)  (Pupils  trace  5  in  the  little  box  at  the  top  of 
the  picture.)  How  many  cups  have  ice  cream  in  them?  (4) 
(They  trace  the  4  that  Cappy  has  made.)  How  many  cups  still 
need  to  be  filled?  (1)  Now  draw  a  dipper  of  ice  cream  in 
the  cup  where  Cappy  has  made  one.  When  all  have  com¬ 
pleted  the  drawing  ask:  What  are  we  to  do  now?  (Trace  over 
the  1  that  Cappy  has  made.)  Next,  having  derived  the  numbers 
for  the  parts  of  a  set  of  5  cones  (4  and  1)  shown  in  the  picture, 
have  children  tell  the  numbers  again  as  you  show  them  on  the 
board.  To  give  added  meaning,  go  back  to  the  set  situation  to 

*See  3,  page  [215]. 
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make  sure  that  the  pupils  realize  that  we  are  talking  aba 
4  cones  and  7  cone. 

•  Discuss  the  second  picture  in  the  top  row  in  a  similar  wa 
Check  the  work  for  accuracy. 

•  Give  such  help  as  is  needed  in  the  second  row  in  order  to  5 
the  children  started  correctly.  Emphasize  constantly  that  t 
numbers  shown  tell  us  how  many  cones  in  the  two  parts  of  t 
total  set. 


Individualizing  Instruction 

•  If  slower  learners  are  having  trouble,  teach  your  helpers 
give  them  stick  and  finger  practice.  Four  sticks  are  put  down  a 
the  pupil  says  “four.”  Then  the  helper  puts  3  fingers  on  3  sti< 
and  the  pupil  says  “three.”  Then  the  helper  puts  one  finger 
the  remaining  stick  and  the  pupil  says  “and  one.”  Thenn 
pupil  repeats,  “The  numbers  for  the  parts  of  the  set  of  sticks  ; 
three  and  one.” 

•  Have  all  pupils  take  three  small  objects  and  see  how  ma 
pairs  of  parts  of  the  set  they  can  find.  Have  them  do  the  sa 
with  4  objects;  with  5  objects. 

•  Have  some  of  your  more  capable  children  show  numbers  • 
several  pairs  of  parts  of  sets  of  3  things,  of  4  things,  and  of  5  thin 
Also,  challenge  them  by  asking:  Can  a  set  of  things  have  mi 
than  two  parts?  Give  an  example:  [T]  2  and  1  and  1.  Gai 
set  have  only  1  part? 
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3^^^-  Teaching  Book  One, 

Pupil’s  Objectives 

(a)  To  continue  to  think  of  a  set  of  2  to  5  members  in  terms  of 
ro  parts;  and  (b)  to  continue  to  show  the  numbers  for  the  total 


t  and  for  each  of  the  two  parts. 

Background 

The  work  of  this  text  page  is  similar  to  that  of  the  preceding 
ge  with  this  notable  exception:  The  objects  involved  in  each 
:tured  set  are  of  a  more  abstract  nature  (geometric  shapes 
ther  than  pictures  of  real  objects). 

The  children  themselves  must  determine  and  show  the  size  of 
s  total  set  in  the  box  and  record  the  numbers  for  the  parts, 
actly  as  was  done  on  text  page  68. 

Pre-Book  Lesson 

•  On  the  chalkboard,  show  3  circle  shapes  in  all,  2  drawn  in 
or  and  1  using  a  dashed  white  mark.  Use  the  same  format  as 
the  text  page  with  a  box  in  the  upper  left  corner  and  below  the 
ipes,  and 

Ask:  How  many  shapes  are  there  on  the  chalkboard?  (3) 

the  small  box  have  a  child  record  “3.”  Then  ask:  How  many 
ipes  are  in  color?  Have  the  “2”  recorded  in  the  first  blank 
ow  the  shapes.  Have  another  child  go  to  the  chalkboard  and 
ce  over  the  dashed  circle  shape  to  make  it  solid  white.  Then 

:  How  many  white  circle  shapes  are  there?  (1)  Have  him 
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First  Half,  Page  69 

record  the  “1”  on  the  other  blank.  Now  another  child  will  read 
the  whole  record  as,  “The  parts  of  a  set  of  3  circle  shapes  are  2 
shapes  and  1  shape.” 

•  Repeat  the  chalkboard  experience  using  4  circle  or  triangle 
shapes  in  all,  shown  as  1  yellow  shape  and  3  dashed  white  shapes. 
Do  not  show  a  spatial  separation — the  colors  will  achieve  the 
separation. 

Using  the  Text  Page 

•  Work  the  first  exercise  on  the  page  with  your  pupils  follow¬ 
ing  the  plan  you  used  in  the  Pre-Book  Lesson. 

•  Let  the  pupils  work  independently  the  remaining  exercises 
on  the  page,  giving  assistance  as  needed. 

Individualizing  Instruction 

You  may  have  the  more  capable  children  prepare  exercises  like 
those  on  text  page  69  with  total  sets  containing  not  more  than 
5  members.  These  exercises  may  then  be  used  for  extra  practice 
by  the  slower  learners  and  by  all  pupils  who  may  need  more  practice 
on  this  type  of  exercise. 

Reminder 

Provide  experiences  involving  the  comparison  of  set  sizes  and 
of  object  sizes.  Then  extend  the  comparison  of  set  sizes  by  copy¬ 
ing  the  diagram  below  on  the  chalkboard  or  duplicating  it  for 
all  pupils.  The  block  stairway  is  to  be  completed  by  showing  at 
the  top  of  each  column  the  number  of  blocks  in  that  column. 
Each  numeral  is  to  be  placed  as  indicated.  Ask  a  variety  of 
questions  regarding  the  comparative  sizes  of  the  sets  and  the 
comparative  greatness  of  the  numbers. 
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Teaching  Book  One, 


Pupil’s  Objectives 

(a)  To  work  with  a  total  set  and  its  two  parts;  and  (b)  to 
discover  the  numbers  for  the  parts  of  a  total  set  by  thinking  of 
the  removal  of  one  of  the  parts. 

New  Words 

in,  all 

Background 

There  is  a  similarity  between  text  pages  70-71  and  68-69  in 
that  all  four  pages  deal  with  a  set  and  a  pair  of  parts  of  that  set. 
On  pages  68  and  69,  the  child  completed  a  set  to  show  a  pair  of 
its  parts.  On  pages  70  and  71,  however,  children  separate  a  set 
to  show  a  pair  of  parts.  The  last  two  exercises  of  text  page  70 
should  impress  children  with  the  fact  that  all  of  the  objects 
comprising  a  set  need  not  be  of  the  same  kind. 

Pre-Book  Lesson 

•  Send  four  children  to  the  chalkboard  and  have  them  stand 
close  together  in  a  row.  Ask:  How  many  in  all?  On  the 
chalkboard  record  “4  in  all.” 

Then,  put  a  chair  between  the  second  and  third  pupils  so  as  to 
make  two  parts,  2  pupils  and  2  pupils.  Say:  Now  let’s  record 
this  on  the  chalkboard.  After  I  placed  the  chair  between 
Mary  and  Joe,  did  I  show  the  parts  of  a  set  of  4  pupils  as 
2  pupils  and  2  pupils?  Below  “4  in  all,”  we  write  “2  and  2.” 

•  Repeat  the  dramatization  with  a  set  of  three  children 
standing  at  the  board.  After  questioning  the  children,  write  on 
the  chalkboard  “3  in  all.” 

This  time,  let  one  child  move  to  one  side  and  draw  a  mark  on 
the  chalkboard  behind  the  children  to  separate  them  into  sets  of 
2  children  and  1  child.  On  the  chalkboard  below  “3  in  all” 
write  “2  and  1.” 

For  these  Pre-Book  Lesson  exercises,  your  pupils  have  (1) 
identified  and  recorded  how  many  in  all  in  the  total  set;  (2) 
separated  the  total  set  into  two  subsets;  and  (3)  identified  and 
recorded  the  size  of  each  subset.  This  is  what  they  will  continue 
to  do  on  the  text  page. 

Using  the  Text  Page 

The  two  exercises  in  the  first  row  (and  possibly  the  first  in  the 
second  row)  are  to  be  performed  by  the  class  as  a  whole,  with 
accompanying  discussion. 

•  First  exercise :  Ask :  How  many  pigs  in  all  are  shown? 
Write  over  the  dashed  numeral  4.  Now  draw  over  the  dashed 
mark  that  separates  the  pigs.  How  many  pigs  are  in  the 
first  part?  Draw  over  the  dashed  numeral  3.  How  many  are 
in  the  second  part?  Draw  over  the  dashed  numeral  1.  Now, 
who  can  tell  us  the  numbers  for  the  total  set  of  pigs  and 
these  two  parts? 

•  Proceed  similarly  with  the  second  exercise  and  the  third. 
Then,  let  the  children  proceed  to  work  the  remaining  exercises 
independently  as  you  circulate  to  assist  those  in  need  of  help. 
Make  sure  that  pupils  are  connecting  the  red  dots,  and  so  are 
accentuating  the  separation  of  the  parts.  Ask  the  children  if  they 
notice  anything  different  or  unusual  about  the  last  two  exercises 
on  the  text  page  (members  of  the  set  differ) . 

Individualizing  Instruction 

•  All  pupils  may  play  Guess  the  Parts'.  Have  five  children  (or 
four,  or  whatever)  stand  at  the  chalkboard.  Have  each  child 
show  numbers  for  a  pair  of  parts  of  the  set  being  demonstrated. 
You  then  draw  a  mark  between  two  subsets  of  the  total  set  of 
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children  and  see  how  many  pupils  have  guessed  numbers  for  th 
two  parts  of  the  set. 

•  Slower  learners  may  make  simple  posters  involving  pan 
similar  to  those  on  the  text  page.  These  panels  should  cont; 
either  drawings  of  animals,  or  pictures  of  animals  cut  from  ne’ 
papers  and  magazines  and  pasted  in  place.  The  number  of  u 
whole  set  and  the  numbers  of  the  parts  indicated  by  the  sepa 
tion  of  the  animals  should  be  shown  below  the  drawings  or  p  • 
tures  as  in  the  text-page  panels. 

•  Have  more  capable  children  prepare  cards  for  each  pair  of  pz  : 
of  2,  3,  4,  and  5  as  indicated  below. 


5  m  a\\ 


3  and 2 


When  folded  on  the  dashed  mark,  the  card  will  reveal  the  nr 
bers  for  one  pair  of  parts  of  the  set  pictured  on  the  front. 


► 
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Pupil’s  Objective 


Teaching  Book  One, 


To  continue  the  study  of  a  set  and  its  two  parts  (subsets). 


Background 

The  work  of  this  page  is  essentially  the  same  as  that  on  page  70 
ith  these  exceptions: 

a.  There  is  a  progression  toward  greater  abstractness  by  using 
;ometric  shapes  rather  than  pictures  of  animals. 

b.  The  separation  is  achieved  by  using  different  colors  rather 
ian  spatial  separation. 

c.  The  geometric  shapes  shown  are  in  pattern  arrangements 
ither  than  in  random  arrangement. 

The  child  is  to  determine  and  show  the  number  for  the  set  as 
ell  as  the  numbers  for  the  parts  (subsets)  indicated  by  different 
dors. 

Teacher’s  Preparation 

On  the  chalkboard,  draw  5  square  shapes  in  standard  pattern 

yellow  and  2  white).  Below  the  square  shapes  write: 

_ in  all 

- and - 


Pre-Book  Lesson 

Point  to  the  chalkboard  illustration  and  ask:  How  many 
uare  shapes  are  shown  in  all?  (Have  a  child  write  5  on  the 
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appropriate  blank  you  have  provided  on  the  board.)  The  differ¬ 
ent  colors  show  that  there  are  two  parts  to  this  set.  How  many 
square  shapes  are  in  the  first  part  (3  yellow)?  Where  should 
we  write  the  3?  How  many  square  shapes  are  in  the  second 
part  (  2  white)?  Where  should  we  write  the  2?  Who  can  ex¬ 
plain  what  is  now  written  on  the  board? 

•  Use  several  other  similar  illustrations  as  needed.  Show  sets 
with  as  many  as  5  members  in  standard  patterns. 

Using  the  Text  Page 

•  Work  the  first  exercise  with  the  class.  Help  pupils  to  realize 
that  the  parts  are  indicated  by  a  difference  in  color  instead  of  by 
a  mark  or  by  spatial  separation. 

•  Have  the  children  work  the  remaining  exercises  inde¬ 
pendently,  giving  assistance  as  ne.eded. 

Individualizing  Instruction 

•  Have  some  of  the  more  capable  children  make  dot  pictures  to 
show  parts  of  a  set,  using  the  form  of  exercises  shown  on  the  text 
page.  Then  have  the  slower  learners  who  may  need  further  practice 
use  these  pictures  and  complete  the  required  work. 

•  You  may  want  to  let  all  pupils  draw  some  two-color  dot 
pictures  with  more  than  5  dots  in  a  picture.  Then  let  them  do 
exploratory  work  in  finding  the  sizes  of  two  parts. 

•  Let  slower  learners  use  card  4  from  the  Pegboard  Discovery 
Guides*  for  further  experiences  with  a  set  and  its  two  parts. 

*See  9R  and  9S,  page  [215]. 
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Pupil’s  Objective 

To  continue  to  show  the  number  of  members  of  a  whole  set 
and  a  pair  of  its  parts. 

New  Word 

part 

Background 

For  effective  quantitative  thinking,  it  is  necessary  that  children 
be  able  to  interpret  sets  and  numbers  in  more  than  one  way.  A 
set  having  5  members  may  be  interpreted  in  terms  of  pairs  of 
subsets  or  parts,  such  as  parts  of  3  members  and  2  members  (or 
2  members  and  3  members),  or  parts  of  4  members  and  1  member 
(or  1  member  and  4  members).  Familiarity  with  these  pairs  of 
parts  is  particularly  good  preparation  for  later  work  with  the 
addition  and  subtraction  facts.  Additional  experiences  with  this 
component  idea  are  provided  on  this  page  to  supplement  those 
on  text  pages  70  and  71. 

First,  the  child  is  asked  to  focus  his  attention  upon  the  total 
set  (on  text  pages  72  and  73  the  set  is  ringed  with  dashes)  and  to 
identify  the  size  of  this  set.  Having  done  this,  he  then  is  asked  to 
direct  his  attention  to  each  of  the  parts  in  turn  and  to  identify 
the  size  of  each  part. 


Using  the  Text  Page 

•  For  the  first  exercise,  say :  Each  of  these  pictures  show 
set  and  a  pair  of  its  parts.  Then  say :  Look  at  the  first  pictu 
See  the  dashed  ring  around  the  whole  set  of  monkeys.  H 
many  monkeys  in  all  are  in  the  ring?  (4)  Trace  the  dash 
numeral  that  tells  us  that  there  are  four  in  the  ring.  Now  la 


at  the  monkeys  at  A.  How  many  monkeys  are  there  in  part  ’ 


(2)  Trace  the  dashed  2  to  tell  that  there  are  2  monkeys  . 
part  A.  How  many  monkeys  are  there  at  B?  (2)  Trace  i 
dashed  2  to  tell  that  there  are  2  monkeys  in  part  B.  Tk§ 


t 


■ 


repeat:  How  many  monkeys  are  in  the  ring?  How  many 
part  A?  How  many  in  part  B? 

•  In  a  similar  way  work  the  second  exercise  with  the  childrt 

•  Let  the  children  work  the  remaining  exercises  independen 
as  you  circulate  to  help  those  needing  assistance. 


Individualizing  Instruction 

•  If  many  children  encounter  difficulty  with  the  remain:,;, 
exercises,  have  them  dramatize  each  of  the  different  exerci  j 
by  playing  that  they  are  squirrels.  Group  them  at  the  front  ,f 
the  room  in  the  same  manner  as  was  done  in  the  Pre-Book  Less 

•  Have  more  capable  children  count  all  the  animals  on  this  p<|j  | 
or  in  boxes  you  indicate  to  emphasize  that  they  are  counted  (• : 
gether  to  indicate  the  number  for  the  set  of  animals.  These-  clj 
dren  then  may  refer  to  various  parts  of  this  total  set. 


Pr e-Book  Lesson 


•  Have  five  children  arrange  themselves  as  a  set  at  the  front 
of  the  class,  with  three  slightly  separated  from  the  other  two. 
Then  ask:  How  many  helpers  do  I  have  in  this  whole  set? 
After  the  pupils  respond  “five,”  say:  Now  I  want  part  of  this  set 
to  help  me  straighten  the  books  on  the  shelves.  I  would  like 
Tommy,  Sally,  and  George  to  help  me  with  this.  How  many 
children  are  in  the  part  of  the  set  that  will  help  straighten 
the  books?  After  pupils  say  “three,”  then  go  on:  Now  I  will 
need  the  other  part  of  the  set  to  help  me  give  out  some  papers. 
How  many  children  are  in  the  part  of  the  set  that  will  help 
me  distribute  the  papers?  After  the  response  “two,”  conclude 
by  asking  the  questions  again  so  as  to  stress  the  numbers  for  the 
whole  set  and  its  parts.  How  many  children  are  there  in  the 
whole  set?  (5)  How  many  children  are  in  the  part  of  the  set 
that  will  help  straighten  the  books?  (3)  ...  distribute  the 
papers?  (2) 

•  In  a  similar  way,  use  the  following  sets  and  subsets,  or  parts : 
A  set  of  4  in  parts  of  2  and  2 ;  a  set  of  3  in  parts  of  2  and  1 ;  a  set 
of  4  in  parts  of  1  and  3. 

•  Write  the  capital  letters  A  and  B  on  the  chalkboard  about 
three  feet  apart  and  high  enough  to  be  over  the  head  of  any  child 
who  may  stand  in  front  of  either  letter.  Say:  Let’s  play  a  game 
about  a  set  and  its  parts.  I  would  like  Tommy  and  Sally  and 
George  and  Betsy  and  Albert  to  come  to  the  front  of  the  room. 
Now  I  want  you  to  stand  this  way.  Arange  the  children  so  that 
four  are  grouped  together  below  the  capital  letter  A  with  the 
other  child  standing  below  B.  Now  ask  the  children  in  the  class : 
How  many  children  are  in  the  whole  set?  (5)  How  many 
children  are  in  the  part  of  the  set  at  A?  (4)  How  many  chil¬ 
dren  are  in  the  part  of  the  set  at  B?  (1) 

Write  the  word  “part”  in  front  of  each  letter.  Say  to  the 
children :  Now  let’s  tell  our  story  about  the  whole  set  and  its 
parts  once  more.  How  many  children  are  in  the  whole  set? 
How  many  are  in  part  A?  How  many  are  in  part  B? 

•  Repeat  this  type  of  activity  with  other  sets  of  three  or  four 
or  five  children. 
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Teaching  Book  One,  First  Half,  Page  73 


Pupil’s  Objective 

To  review  further  the  work  with  sets  having  as  many  as  5 
:mbers,  with  focus  on  the  set  and  its  two  parts. 

Background 

The  basic  activity  involved  in  this  page  is  similar  to  that  of 
ct  page  72.  However,  there  are  differences  in  the  way  in  which 
;  child  is  asked  to  record  the  work  about  a  set  and  its  two 
rts.  This  will  be  evident  as  you  view  the  text  page  and  will 
;ount  for  a  slightly  different  approach  to  the  activity  from  that 
cen  on  page  72. 

Using  the  Text  Page 

•  Have  the  children  look  at  the  first  picture  on  page  73.  Then 

i:  How  many  bicycles  do  you  see  in  all  in  the  ring?  (5)  Do 
u  see  the  dashed  5  that  has  been  written  below  the  bicycles 
tell  us  that  there  are  five  in  all?  Trace  over  this  numeral 
th  your  pencil.  .  .  .  The  bicycles  in  the  ring  are  grouped 
show  what  two  parts  of  a  set  of  5  bicycles?  (4andl)  Do  you 
:  the  dashed  4  and  the  dashed  1  that  have  been  written  to 
1  us  that  these  are  the  parts  in  the  picture?  Trace  over  the 
shed  4  and  the  dashed  1.  .  .  .  Now  let’s  tell  this  story  again 
out  the  set  of  5  bicycles  and  its  two  parts.  How  many 
:ycles  are  there  in  all?  (5)  What  are  the  parts  of  the  set  of 
hown  in  the  picture?  (4  and  1) 

-  73  (First  Half)  - 


•  In  a  similar  way,  work  the  next  exercise  with  the  class 
before  letting  them  proceed  to  work  the  page  independently. 

Individualizing  Instruction 

•  If  some  children  need  additional  experience  at  the  oral  and 
manipulative  levels,  the  following  procedures  might  be  used: 

a.  Have  three  or  four  or  five  more  capable  children  arrange 
themselves  in  various  pairs  of  parts.  Then  have  slower  learners 
tell  the  story  about  each  set  of  children  and  its  two  parts,  both 
orally  and  with  written  numerals. 

b.  Have  more  capable  children  arrange  sets  of  three  or  four  or 
five  familiar  objects  in  pairs  of  parts.  Then  have  slower  learners 
tell  about  each  set  and  its  two  parts  both  orally  and  with  written 
numerals.  When  children  record  their  work,  have  them  use  the 
style  that  is  developed  on  the  text  page. 

•  Have  more  capable  children  use  pictures  of  real  or  representa¬ 
tive  items  (dots,  squares,  triangles,  and  so  on)  to  make  up  exer¬ 
cises  similar  to  those  on  the  text  page.  In  each  instance,  the  size 
of  the  total  set  should  not  exceed  5,  and  the  two  parts  should  be 
clearly  separated  spatially.  Use  these  exercises  with  slower 
learners  who  may  need  additional  practice  of  the  kind  which 
makes  use  of  the  short  form  of  recording  numerals  for  numbers 
for  the  set  and  its  two  parts. 

Looking  Ahead 

On  text  page  77,  pupils  will  be  introduced  to  the  geometric 
idea  of  a  path.  If  you  have  the  Modern  Geometric  Ideas*  kit  avail¬ 
able,  you  may  want  to  follow  at  this  time  the  suggestions  in  the 
guide  accompanying  the  kit. 

*See  9K,  page  [215], 
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Teaching  Book  One,  First  Half,  Page  74 
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Pupil’s  Objective 

To  think  about  a  set  having  as  many  as  5  members  in  terms  of 
a  pair  of  parts  shown  in  two  ways. 

Background 

On  preceding  pages,  the  children  have  been  identifying  and 
showing  numbers  for  a  set  and  one  pair  of  its  parts.  On  this  text 
page,  pupils  begin  to  show  numbers  for  one  pair  of  parts  in  two 
ways.  This  may  be  considered  an  early  intuitive  approach  to 
the  use  of  the  principle  of  commutativity.  On  this  text  page,  the 
separation  into  parts  is  effected  by  spatial  separation  and  by  the 
use  of  color.  Here  again,  the  exercises  in  the  lower  portion  of 
the  page  reveal  that  the  objects  in  a  set  need  not  be  the  same. 
Also,  there  is  on  this  single  text  page  a  progression  toward  greater 
abstractness.  The  pictures  of  real  objects  in  the  first  five  exercises 
are  followed  by  pictures  of  more  abstract  geometric  shapes  in 
the  lower  portion  of  the  text  page.  Notice  also  that  the  last  two 
exercises  indicate  that  there  is  only  one  way  of  telling  about  a 
pair  of  parts  when  the  numbers  for  these  parts  are  equal. 


Using  the  Text  Page 

•  Work  through  the  first  two  exercises  with  the  class.  After 
the  children  have  identified  and  recorded  the  size  of  the  total 
set — haystacks,  have  them  identify  and  tell  the  size  of  each 
part  of  the  set  before  showing  these  sizes  in  two  different  ways. 
For  the  third  exercise,  ask  these  questions  and  have  the  children 
respond  orally  before  they  attempt  to  record  the  answers:  How 
many  are  there  in  the  whole  set  of  scarecrows?  .  .  .  How 
many  are  there  in  one  part  of  the  set?  .  .  .  How  many  are 
there  in  the  other  part?  Note  that  the  order  in  which  children 
answer  the  last  two  questions  is  of  no  real  consequence,  although 
generally  it  is  expected  that  the  left-hand  part  will  be  identified 
first  and  the  right-hand  part,  second.  This  is  not  obligatory, 
however.  Make  sure  that  pupils  show  in  two  ways  (lines  2  and  3 
of  the  exercise)  the  sizes  of  the  parts  of  the  set. 

•  Have  the  children  work  independently  on  the  remaining 
exercises.  Suggest  that  for  each  exercise  the  children,  them¬ 
selves,  ask  and  answer  silently  the  questions  you  asked  in  con¬ 
nection  with  the  first  three  exercises. 

•  In  connection  with  each  of  the  last  two  exercises,  ask : 
Are  there  two  ways  of  telling  about  the  pair  of  parts  shown? 

Individualizing  Instruction 

•  If  slower  learners  need  further  practice  experience,  you  can 
duplicate  work  sheets  with  activities  similar  to  those  in  the  lower 
portion  of  the  text  page. 

•  Have  all  pupils  bring  in  pictures  from  magazines  and  news¬ 
papers  that  show  a  set  and  its  parts.  For  each  picture  they  bring 
in,  have  the  children  tell  about  the  parts  of  the  set  in  two  ways. 

•  Have  all  pupils  participate  (with  limitations)  in  one  or  more 
of  the  following  games  (see  pages  [220]— [232])  relating  to  work 
with  a  set  and  its  parts:  Climb  the  Ladder  (3);  Fish  (3);  Over 
Orange  (2);  and  The  Wizard  (7). 

•  Have  more  capable  children  play  the  game  of  Who  Am  I?  For 
example,  the  child  who  is  It  might  say:  “Who  am  I?  My  parts 
are  2  chairs  and  3  chairs  or  3  chairs  and  2  chairs.” 

•  Have  more  capable  children  complete  exercises  such  as  the 
following,  using  dot  pictures  as  helpers  where  needed,  but  with¬ 
out  the  helping  dot  pictures  wherever  possible : 

4  in  all  5  in  all  3  in  all 
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Teaching  Book  One,  First  Half,  Page  75 


Pupil’s  Objective 

To  summarize  and  review  in  a  systematic  and  organized 
inner  the  work  with  parts  of  sets  having  as  many  as  5  members. 

Background 

Text  page  75  brings  together  into  a  systematic  pattern  the 
riety  of  experiences  the  children  have  been  having  with  sets 
d  pairs  of  parts  of  sets.  Sets  are  shown  in  a  systematic  pattern 
aid  recall  and  the  establishment  of  relationships. 

Note  especially  that  the  summary  on  this  page  provides  the 
mdation  for  all  the  addition  and  the  subtraction  facts  (except 
;  0-facts)  having  a  sum  as  great  as  5.  Also,  this  page  provides 
;ellent  summarizing  experiences  that  serve  as  readiness  for 
dying  pairs  of  addition  facts  and  pairs  of  subtraction  facts, 
this  connection,  this  page  helps  establish  the  idea  that  some 
dition  facts  and  some  subtraction  facts  do  not  have  another 
:t  to  go  with  them.  Notice,  also,  that  omission  of  the  words 
l  all,”  is  a  step  away  from  the  set  approach,  and  a  step  toward 
>re  abstract  work  with  numbers. 


write  “5,”  to  show  the  number  of  the  whole  set.  Then,  beside  it, 
show  the  numbers  of  the  parts  of  the  set  as  “3  and  2,”  empha¬ 
sizing  that  we  usually  show  the  number  for  the  left-hand  part 
first  and  the  number  for  the  right-hand  part  second.  Then, 
write  about  the  pair  of  parts  in  another  way,  “2  and  3.” 

•  Continue  with  other  sets  having  as  many  as  5  members. 

Using  the  Text  Page 

•  In  each  exercise  the  child  is  to  identify  and  record  (show 
in  two  ways)  the  numbers  for  the  parts  of  the  set  as  shown  by 
color  in  the  picture  at  the  left. 

•  Work  the  first  three  exercises  with  the  class  before  letting 
them  record  the  answers.  In  each  case,  the  number  for  the 
whole  set  is  shown  in  the  triangle  shape.  The  pupil  is  to  show  the 
numbers  of  the  parts  (left-hand  part  first)  and  then  show  them  in 
another  way.  Call  attention  to  the  space  which  separates  the 
parts  record  for  one  whole  set  on  the  page  from  that  for  another. 

•  Have  children  work  the  remaining  exercises  independently. 

Individualizing  Instruction 


Pre-Book  Lesson 

•  Draw  5  simple  flowers  in  a  row  on  the  chalkboard.  Make 
:  3  on  the  left  solid  white  and  the  2  on  the  right  solid  yellow  (or 


:  other  appropriate  contrasting  colors).  At  the  right-hand  end 
the  row  draw  a  triangle  shape  as  on  text  page  75  and  in  it 
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•  If  slower  learners  have  any  difficulty  in  grasping  what  is  to  be 
done,  supplement  the  work  in  the  pupil’s  book  with  actual 
manipulation  of  representative  objects.  For  example,  place  a 
set  of  5  things  in  a  row  and,  with  finger  or  pencil  or  ruler,  show  the 
various  pairs  of  parts  of  the  set. 

•  For  all  pupils,  give  attention  to  the  relation  between  the  pairs 
of  parts.  For  example,  see  if  some  child  can  tell  that  in  an  orderly 
and  systematic  arrangement  of  all  the  pairs  of  parts  of  a  set  of 
things,  one  part  decreases  by  1  each  time  while  the  other  part 
increases  by  1 : 

4;  3  and  1 
4;  2  and  2 
4;  1  and  3 

Use  manipulative  materials  as  suggested  for  slower  learners  to 
clarify  this  relation  if  necessary.  Also,  let  them  use  card  4,  Peg- 
board  Discovery  Guides *,  independently. 

•  Have  more  capable  children  attempt  to  write  about,  in  abstract 
form  only  as  shown  above,  all  the  pairs  of  parts  possible  for  each 
set  from  2  members  to  5  members,  without  reference  to  any  form 
of  representation. 

Reminder 

Remember  to  have  your  children  identify  common  measuring 
instruments — shown  by  an  actual  instrument  or  a  picture  of  the 
instrument — and  tell  everyday  uses  for  each  instrument.  Also, 
have  the  children  tell  which  instrument  would  be  needed  for  a 
particular  use. 

*See  9R  and  9S,  page  [215], 
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Teaching  Book  One,  First  Half,  Page  76 


Pupil’s  Objective 

To  review  selected  number  abilities  learned  previously:  serial 
order,  coins,  and  measuring  instruments. 

Teacher’s  Preparation 

Have  available  either  real  or  toy  coins*:  cents,  nickels,  dimes. 
Also  have  available  the  actual  instruments  for  measuring  that 
were  suggested  for  use  in  connection  with  teaching  pages  58 
and  59. 

Pre-Book  Lesson 

•  Make  sure  that,  previous  to  their  work  on  text  page  76,  the 
pupils  discuss  the  uses  of  the  actual  measuring  instruments  you 
have  made  available  for  their  examination. 

•  Use  the  game  in  which  partners  exchange  sets  of  coins  that 
may  be  different  in  number  and  name  but  the  same  in  value. 
The  more  capable  child  probably  should  be  paired  with  a  slower 
learner  in  this  activity  and  both  children  given  a  number  of  coins 
(real  or  play  money).  One  pupil  offers  the  other  a  coin  or  coins 
for  which  he  is  to  receive  equal  value  in  different  coins. 

Using  the  Text  Page 

•  In  the  first  exercise,  have  the  children  begin  at  the  numeral 
1  and  draw  a  mark  from  dot  to  dot  in  serial  order,  ending  at  10. 
Be  certain  to  emphasize  that  the  dots  must  be  connected  in  the 
correct  order.  (The  result  will  be  a  tree,  of  simple  design.) 

•  In  each  exercise  with  the  coins,  have  the  children  draw  a 
ring  around  as  many  of  the  coins  at  the  right  as  are  needed  to 
equal  in  value  the  two  coins  shown  at  the  left. 

•  In  the  last  three  rows  the  child  in  each  instance  is  to  draw 
a  ring  around  the  object  or  thing  for  which  the  given  measuring 
instrument  can  be  used  most  appropriately.  Best  answers  are: 
“desk  top”;  “salt”;  “cheese.”  However,  some  children  may 
have  their  own  reasons  for  preferring  other  answers,  so  a  discus¬ 
sion  may  be  needed  to  let  them  attempt  to  justify  their  answers. 
Guide  the  discussion  to  help  children  agree  that  the  answers 
indicated  above  are  the  best. 

Individualizing  Instruction 

If  you  have  been  keeping  the  chart  suggested  on  page  [40], 
you  will  want  to  record  now  the  results  obtained  from  pupils’ 
work  on  text  page  76. 

*See  16,  page  [215], 
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Review:  serial  order,  coins,  measuring  instruments 


Teaching  Book  One, 

Pupil’s  Objective 

To  understand  the  geometric  idea  of  a  path  as  a  set  of  points 
■aving  two  end  points  and  named  by  two  capital  letters. 

Background 

In  general,  geometric  concepts  have  great  appeal  for  children, 
ince  initial  concepts  serve  as  a  foundation  for  later  learning,  it 
i  most  important  that  they  be  taught  with  the  same  concern 
Dr  correctness  as  any  other  idea.  In  discussing  text  page  77  with 
ie  children,  keep  in  mind  that:  (a)  points,  like  numbers,  are 
leas  (points  are  ideas  of  locations  in  space);  (b)  points,  like 
umbers,  are  not  visible ;  and  (c)  representations  of  points  (dots, 
nd  the  like)  are  distinct  (i.e.,  different)  from  the  points  them- 
slves,  just  as  numerals  are  distinct  from  numbers. 

If  initial  development  of  the  idea  of  paths  (sets  of  points)  is 
ivorced  entirely  from  paper,  on  which  only  a  representation  (of 
path)  may  be  shown,  the  children,  from  the  outset,  will  be  able 
d  obtain  a  more  accurate  concept.  At  this  stage,  children  will  be 
itroduced  to  the  idea  of  paths  having  two  distinct  end  points. 

Teacher’s  Preparation 

Have  available  a  small  model  tree  and  a  small  model  flagpole ; 
Iso,  a  chalkboard  drawing  of  both  in  a  low  position  so  pupils  will 
e  able  to  show  paths  above  them. 


77  (First  Half) 


First  Half,  Page  77 

Pre-Book  Lesson 

Have  you  ever  watched  a  tiny  bug  that  seems  to  hang  still 
in  space  and  then  flies  quickly  to  another  place  and  stops, 
without  touching  a  single  thing?  .  .  .  Try  to  imagine  that  you 
are  watching  a  very  tiny  bug,  smaller  than  any  you  have 
ever  seen  before.  Suppose  that  our  very  tiny  bug  is  just 
above  the  tree,  and  then  he  flies  to  a  place  just  above  the  top  of 
the  flagpole.  Point  to  each  place  mentioned.  Let  us  imagine 
that  the  tip  of  this  pencil  is  just  the  end  of  one  of  the  tiny 
bug’s  feet.  Use  a  short,  sharpened  pencil,  concealed  in  the 
hand  so  that  only  the  top  shows.  Now,  watch  and  imagine  the 
path  that  the  tip  of  his  foot  goes  through  as  he  flies  from  this 
point  to  this  point.  Trace  a  circuitous  path  through  the  air,  starting 
and  ending  at  the  points  previously  mentioned.  He  might  go 
through  a  different  path.  Demonstrate  a  different  path  with 
the  same  end  points.  Who  can  use  the  pencil  point  to  show 
another  path  the  bug  might  have  used?  .  .  .  and  another?  .  .  . 
and  another?  .  .  .  Who  can  show  how  the  bug  would  move  in 
a  straight  path  from  one  point  to  the  other?  Elicit  from  the  chil¬ 
dren  that  there  are  very  many  paths  from  one  point  to  the  other. 

For  each  path,  there  is  a  point  at  one  end,  just  above  the 
tree,  and  a  point  at  the  other  end,  just  above  the  flagpole.  How 
many  end  points  does  each  path  have?  Every  path  we  have 
shown  has  the  same  two  end  points. 

If  we  use  letters  to  name  the  end  points  of  a  path  (for 
instance,  points  A  and  B) ,  we’ll  have  an  easy  way  to  talk  about 
a  path  from  the  point  just  above  the  tree  to  a  point  just  above 
the  flagpole.  We  may  call  it  path  AB. 

Now,  suppose  you  want  to  show  a  picture  of  a  path.  Who 
can  show  us  how  we  may  do  this  with  chalk  on  the  chalk¬ 
board?  Draw  dots  named  A  and  B  above  the  chalkboard  draw¬ 
ings  of  the  tree  and  the  flagpole  and  let  a  child  show  a  path  AB. 
You  may  wish  to  let  several  other  children  each  show  a  different 
path  AB. 

Using  the  Text  Page 

You  may  wish  to  work  all  of  this  developmental  page  with  the 
children.  Say  to  the  class :  Place  your  finger  on  the  dot  for  end 
point  A  and  trace  slowly  over  this  picture  of  a  path  until  you 
reach  the  dot  for  the  other  end  point.  What  is  the  other  end 
point  named?  Now,  trace  over  the  path  again,  using  your 
pencil.  Repeat  this  procedure  for  the  remaining  exercises. 
Ask  the  children  how  the  fifth  and  sixth  paths  differ  from  the 
first  four.  Ask,  also,  how  the  last  pictured  path  differs  from  any 
of  the  others. 

Individualizing  Instruction 

•  Distribute  to  slower  learners  papers  on  which  to  represent  some 
paths  suggested  by  magazine  pictures,  such  as  a  clothesline,  a 
coil  of  rope  or  wire,  the  top  of  a  sand  dune,  and  so  on,  on  which 
you  have  drawn  two  dots  to  indicate  the  end  points. 

•  For  more  capable  children,  duplicate  a  simple  large  maze 
(8"  X  11"),  such  as  illustrated  below,  with  wide  openings.  Have 
the  children  show  with  pencil  or  crayon  5  different  paths  AB 
which  do  not  touch  any  other  mark. 


Geometric  ideas:  paths 
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Teaching  Book  One, 

Pupil’s  Objectives 

(a)  To  learn  about  the  joining  of  two  sets  into  one  set  having 
as  many  as  5  members,  in  preparation  for  learning  addition  facts 
having  sums  as  great  as  5;  and  (b)  to  write  about  the  union  in 
preparation  for  showing  addition  facts  (A.  facts)  later. 

New  Word 

dogs 

Background 

This  is  the  first  page  of  a  7-page  sequence  devoted  to  the  idea 
of  the  union  of  two  disjoint  sets — i.e.,  to  the  joining  of  two  sets  that 
have  no  members  in  common. 

Attention  always  is  focused  on  these  things : 

a.  The  number  of  members  of  each  of  the  two  given  sets 

b.  The  number  of  members  of  the  union  (joining)  of  the  two 
sets 

Here  on  this  first  page  we  use  three-picture  sequences  to  intro¬ 
duce  the  idea  of  union.  The  first  picture  in  each  sequence  identi¬ 
fies  each  of  the  two  sets  involved.  The  second  picture  suggests 
the  idea  of  union  or  joining.  The  third  picture  suggests  the  result 
of  union  or  joining. 

Later  pages  shorten  the  picture  sequences  and  make  some 
elision  in  the  associated  descriptions. 


First  Half,  Page  78 

step  of  having  the  children  read  the  sentences  in  terms  of  t> 
situations  shown  in  the  pictures. 

Individualizing  Instruction 

Have  helpers  work  with  slower  learners  and  actually  move  sm 
objects  together.  The  feel  of  the  moving  together  may  help  thi 
pupils  to  understand  the  joining  concept.  If  the  Modern  Mat 
matics  Kindergarten  Kit  *  is  available,  helpers  can  work  with  sloe  • 
learners  through  the  suggestions  on  pages  13  and  14  of  the  guhj, 

*See  5,  page  [215]. 

1 

n 


Pre-Book  Lesson 

The  three-picture  sequences  on  this  page  are  intended  to 
reveal,  as  well  as  can  be  revealed  by  pictures,  the  operation  of 
union  of  sets  which  will  lead  to  the  operation  of  addition.  The 
Pre-Book  Lesson  activities  are  to  be  organized  to  highlight  the 
three-stage  form  of  the  text-page  exercises  as  explained  in  the 
Background. 

•  Dramatize  the  joining  of  two  sets,  the  result  not  to  exceed  a 
set  of  5.  To  illustrate:  Let  there  be  two  chairs  at  a  table  and 
two  more  chairs  against  the  wall;  have  the  two  at  the  wall 
brought  to  the  table — the  physical  movement  of  carrying  the  two 
extra  chairs  to  join  with  the  first  two  dramatizes  the  essential  idea 
of  union  and  this  is  highly  important;  then  have  the  children  iden¬ 
tify  and  tell  the  number  of  chairs  in  all.  Finally,  have  a  child 
recall  how  many  chairs  were  in  each  of  the  parts  of  the  set  of 
chairs.  Then,  with  the  help  of  your  children,  write  the  sentences 
on  the  board:  “2  chairs  and  2  chairs”  “4  chairs.” 

Have  children  translate  the  sentence  on  the  board  in  their 
own  words  such  as:  “We  had  2  chairs  and  2  chairs  in  separate 
places.  We  put  them  together.  Then  we  had  4  chairs  in  one 
place.” 

•  Repeat  with  other  simple  quantitative  situations,  each  time 
writing  the  sentence  on  the  board,  and  having  it  translated 
verbally  in  terms  of  the  situation  from  which  it  was  derived. 
Stress  particularly  (a)  the  idea  of  joining  the  two  parts  of  the  set 
as  an  active  process,  (b)  the  word  “and”  as  standing  for  this 
operation  of  joining,  and  (c)  the  fact  that  the  total  set  has  more 
members  than  either  of  the  parts  of  the  set  that  have  been  put 
together  (perhaps  the  best  language  expression  for  children,  in 
place  of  joined  or  some  other  less  meaningful  expression). 


Using  the  Text  Page 

•  Complete  the  first  exercise  with  the  children,  supplying 
no  more  suggestions  than  absolutely  necessary.  Allow  the  children 
to  complete  the  page  independently  after  they  have  traced  over 
the  numerals  in  the  first  exercise. 

•  Conclude  with  a  discussion  period  to  check  (a)  accuracy  and 
(b)  understanding  of  the  work.  Do  not  neglect  the  translation 
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3  dogs  and  ...  I  ..  dog 


3  dogs  and  _2_  dogs 


Number  of  members  in  union  of  two  sets 


Teaching 


Book  One, 


First  Half,  Page  79 


Pupil’s  Objectives 

(a)  To  learn  more  about  the  union  of  two  sets  of  objects;  and 
))  to  move  further  toward  an  understanding  of  the  operation  of 
Idition. 


in  recording  the  work,  first  use  the  long  form  making  use  of  the 
new  word  are — “2  chairs  and  2  chairs  are  4  chairs,”  and  then 
point  out  that  in  a  shortened  form,  “2  and  2  are  4,”  we  think 
“chairs”  each  time  we  show  a  number. 


New  Words 

trucks,  are 

Background 

The  picture  sequence  is  reduced  now  from  three  pictures  to 
vo.  In  each  sequence,  the  children  are  shown  two  sets  as  well 
the  total  set  resulting  from  the  joining  of  the  sets.  The  sen- 
nces  extend  below  the  two-picture  sequences.  In  the  first  row, 
e  sentence  is  written  in  the  long  form.  The  sentence  for  each 
the  other  picture  sequences  is  written  without  the  names  of  the 
>jects  (to  avoid  vocabulary  difficulties),  but  these  are  still 
ntences  about  union  of  sets  and  not  addition  of  numbers, 
fter  the  children  decide  on  the  numbers  for  the  parts  of  the  set 
d  for  the  total  set  in  each  case,  you  will  have  them  provide  the 
mes  that  are  omitted  and  read  the  sentence  in  the  long  form. 
>r  the  second  exercise  they  would  say,  “3  tractors  and  1  tractor 
e  4  tractors.” 

Pre-Book  Lesson 

Use  dramatizations  similar  to  those  for  text  page  78  to  illustrate 
;  putting  together  of  two  parts,  or  subsets.  However,  this  time, 


79  (First  Half) 


Using  the  Text  Page 

•  Work  through  the  first  exercise  with  the  class,  asking  the 
children  to  supply  the  needed  data  in  the  longer  form.  Then 
have  them  trace  over  the  dashed  numerals. 

•  Continue  the  discussion  through  the  second  exercise  on  the 
page.  In  order  to  keep  vocabulary  difficulties  to  a  minimum, 
the  names  of  the  objects  are  not  shown  each  time.  However, 
you  will  have  the  pupil  name  the  items  in  the  subsets  as  suggested 
in  the  Background.  For  instance,  in  the  second  exercise,  the  pupil 
will  say,  “3  tractors  and  1  tractor ,are  4  tractors,”  but  his  written 
record  will  show  only  the  shortened  form,  “3  and  1  are  4.” 
Again,  have  the  children  trace  over  the  dashed  numerals. 

•  Now,  let  the  children  work  the  remaining  exercises  inde¬ 
pendently.  Supervise  the  work  and  provide  assistance  as  needed. 

•  Conclude  as  usual  with  a  brief  discussion  period  of  the  kind 
described  for  text  page  78. 

Individualizing  Instruction 

After  the  written  work  is  completed,  have  a  discussion  of  the 
right-hand  pictures  on  text  page  79  with  all  pupils.  First  have 
children  identify  the  parts  that  make  up  the  total  set  of  5  trucks 
(4  trucks  and  1  truck),  and  4  tractors  (3  tractors  and  1  tractor); 
the  5  racing  cars  (2  cars  and  3  cars),  and  the  4  taxis  (1  taxi  and 
3  taxis).  Then  see  if  pupils  can  tell  other  parts  that  would 
make  a  set  of  4  things  and  would  make  a  set  of  5  things.  As  each 
pair  of  parts  of  a  set  is  given,  let  it  be  recorded  on  the  chalkboard 
in  the  form  used  on  the  text  page  so  that  the  finished  product 
looks  somewhat  as  follows : 


(cars) 

3  and  1  are  4 

(pencils) 

4  and  1  are  5 

(crayons) 

2  and  2  are  4 

(children) 

3  and  2  are  5 

(books) 

1  and  3  are  4 

(girls) 

2  and  3  are  5 

(hats) 

1  and  4  are  5 

Number  of  members  in  union  of  two  sets 
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Teaching  Book  One,  First  Half,  Page  80 


Pupil’s  Objectives 

(a)  To  learn  more  about  joining  sets  of  objects;  and  (b)  to 
have  further  preparation  as  a  basis  for  introducing  the  idea  of 
addition  on  page  4,  Book  One,  Second  Half. 


New  Words 

how,  many 


Background 

After  the  first  row  on  this  page,  the  union  of  sets  is  suggested  in 
one  action-picture  instead  of  the  earlier  three-picture  and  two- 
picture  sequences.  In  the  action-picture,  the  children  are  to  find 
the  two  original  sets,  think  the  number  for  each,  see  the  action 
and  the  resulting  union,  and  think  the  number  for  the  total  set. 
Then  they  complete  the  sentence  which,  in  shortened  form,  tells 
about  the  action  pictured. 


Pre-Book  Lesson 


•  Have  5  children  stand  in  two  sets  at  the  front  of  the  room, 
3  in  one  set  and  2  in  the  other.  Have  the  two  sets  distinctly 
separated  from  each  other.  Ask  the  class  to  tell  how  many  there 
are  in  each  of  the  two  small  groups,  or  sets.  Then  have  the  set 
of  2  join  the  set  of  3.  Ask  the  class  to  tell  how  many  children 
there  are  all  together.  Finally,  have  the  class  tell  the  sentence 
that  describes  the  operation  of  joining  the  two  sets:  3  children 
and  2  children  are  5  children. 

•  Repeat  with  several  other  groupings,  such  as :  4  children  and 
1  child;  2  children  and  2  children;  1  child  and  3  children. 

•  Next,  put  2  books  in  one  pile  and  3  in  another.  Ask  the 
class  to  tell  how  many  books  are  in  each  pile.  Then,  have  one 
child  put  the  3  books  with  the  2  books.  Ask  the  class  how  many 
books  there  are  in  all.  Finally  have  the  class  say:  “2  books  and 
3  books  are  5  books.”  Then  have  them,  still  thinking  about 
books,  say  it  a  short  way:  “2  and  3  are  5.” 

•  Repeat  with  several  other  groupings  of  books. 

•  Finally,  using  sets  of  buttons  or  other  counters,  repeat  the 
activities  previously  done  with  children  and  books.  Ask  similar 
questions  of  the  class,  before  and  after  one  small  set  is  combined 
with  the  other.  Each  time,  have  the  children  tell  about  the  action 
or  dramatization  using  first  a  long  form  and  then  the  shortened 
form  of  sentence. 


Using  the  Text  Page 

•  In  the  first  exercise,  call  attention  to  the  2-picture  sequence. 
Have  the  children  identify  and  record  the  number  of  dogs  in  each 
set  in  the  first  picture  by  tracing  over  the  numerals.  Also  have 
them  notice  that  the  1  dog  is  running  toward  the  3  dogs.  Have 
pupils  read  the  sentence  below  the  second  picture.  From  the 
second  picture,  have  the  children  tell  how  many  dogs  there  are 
all  together.  Finally,  have  the  pupils  complete  the  sentence  by 
tracing  over  the  dashed  numeral. 

•  In  the  second  and  third  exercises  have  the  children  identify 
and  record  the  number  of  members  of  each  subset  by  tracing 
over  the  dashed  numerals.  Then  have  the  children  draw  one 
ring  around  both  sets  and  find  how  many  there  are  in  all.  Finally, 
have  pupils  complete  the  sentence  by  showing  the  number  of 
members  of  the  total  set.  Have  the  children  read  each  sentence  in 
relation  to  the  pictured  situation  even  though  the  words  do  not 
appear  in  print.  For  example,  in  the  second  exercise,  the  children 
may  read:  “2  dogs  and  2  dogs  are  4  dogs.” 

•  Have  the  children  proceed  in  the  same  manner  on  the  re¬ 
maining  exercises. 
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Individualizing  Instruction 

If  slower  learners  appear  to  have  difficulty  with  the  one  act,  t 
picture  in  comprehending  togetherness  of  the  two  groups,  h|  i 
them  represent  each  situation  with  suitable  counters  and  actul  i 
move  the  designated  sets  together. 


Number  of  members  in  union  of  two  sets 
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-sr  dogs  _L_  dog 

3  dogs  and  1  dog  are  _ L  dogs. 


How  many  dogs? 

4 


-==.  dogs  dogs 

How  many  dogs? 

2  and  2  are  it. 


How  many? 
3  and  2  are 


How  many? 

4-  and  J _  are  5 


i 


Teaching  Book  One, 


First  Half,  Page  81 


Pupil’s  Objectives 

(a)  To  learn  more  about  joining  sets  of  objects;  and  (b)  to 
lave  further  preparation  for  dealing  with  addition  facts. 

New  Word 

children 

Background 

As  on  text  page  80,  the  union  of  sets  is  suggested  in  one 
iction-picture  instead  of  a  two-picture  or  three-picture  sequence. 
The  child  is  to  visualize  the  action  of  the  two  readily  identifiable 
ets  joining  to  form  a  total  set. 

Using  the  Text  Page 

The  teaching  suggestions  given  for  text  page  80  are,  in  general, 
pplicable  here. 

Work  the  first  two  exercises  with  the  children,  discussing  the 
st  situations  before  having  them  trace  over  the  numerals.  Let 
le  children  work  the  remaining  exercises  independently,  record- 
ig  the  necessary  numerals.  Once  the  written  work  is  completed, 
ave  children  read  their  work  along  with  sentences  in  which  the 
bjects  pictured  are  named.  For  example:  “1  acrobat  and  1 
crobat  are  2  acrobats.”  This  reading  of  the  complete  sentence 
tresses  that  we  are  working  with  sets. 


Individualizing  Instruction 

•  This  is  a  good  time  to  move  all  pupils  another  step  toward 
abstraction  through  some  oral  work.  Ask:  How  many  are  there 
together  if 

a.  3  circus  horses  catch  up  with  2  circus  horses? 

b.  1  clown  jumps  on  a  pile  of  3  clowns? 

c.  2  dogs  leap  on  a  barrel  that  has  1  dog  on  it? 

d.  4  clowns  get  into  a  funny  car  that  is  driven  by  another 
clown? 

e.  2  monkeys  get  on  a  ladder  and  then  1  more  joins  them? 

Sometimes  you  may  want  to  use  exercises  like  the  above  with 
only  one  pupil  at  a  time,  asking  him  how  he  gets  his  answers. 
It  is  important  to  find  out  whether  pupils  visualize  and  then 
count,  whether  they  hear  the  first  number  and  then  count  on 
from  that  number,  or  whether  they  are  actually  recognizing  the 
number  for  the  total  set. 

•  Have  more  capable  children  look  through  basic  and  supple¬ 
mentary  readers  to  find  pictures  showing  the  joining  of  sets  which 
result  in  a  total  set  of  as  many  as  5  members.  They  can  use  these 
to  give  slower  learners  more  practice  in  finding  the  number  for  the 
total  set. 

•  Let  your  more  capable  children  plan  and  act  out  dramatizations 
involving  the  joining  of  sets.  Slower  learners  may  be  asked  to 
provide  a  sentence  which  tells  about  each  dramatization. 


81  (First  Half) 


Number  of  members  in  union  of  two  sets 
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Teaching  Book  One,  First  Half,  Page  82 


Pupil’s  Objectives 

(a)  To  learn  more  about  finding  the  number  of  members  in 
the  union  of  two  sets;  and  (b)  to  have  further  preparation  for 
dealing  with  addition  facts. 

New  Word 

birds 

Background 

On  this  page  of  joining  sets,  children  are  not  provided  with 
the  help  of  dashed-numeral  answers.  Furthermore,  the  joining 
of  sets  is  seen  to  involve  sets  with  unlike  members  as  well  as  sets 
with  like  members.  Point  out  the  different  fish  in  the  fourth 
exercise  (one  is  in  reality  a  tadpole),  and  the  different  animals — 
mice  and  cats — in  the  fifth  exercise.  The  following  ideas  may  be 
used  for  a  more  general  emphasis: 

a.  The  members  of  the  two  subsets  to  be  joined  need  not  be  of 
the  same  kind.  For  the  fifth  exercise,  for  instance,  the  union  set 
is  5  mice  and  cats,  or  5  animals. 

b.  Within  one  subset,  all  the  members  need  not  be  of  the  same 
kind. 


Using  the  Text  Page 

You  may  wish  to  work  the  first  exercise  with  the  class  or  let 
them  proceed  at  once  to  work  the  entire  page  independently. 
Again,  to  check  upon  understanding  of  the  work  involved,  the 
written  work  should  be  followed  by  a  discussion  and  the  stating 
of  the  complete  sentence  for  each  shortened  form. 

Note  that,  in  the  first  exercise,  both  a  long  form  and  a  short 
form  of  the  sentence  are  given — to  remind  pupils  that,  whether 
in  long  form  or  short  form,  set  language  implies  that  we  are 
talking  about  things.  For  the  fifth  sentence,  the  children  may 
require  help  in  that  the  complete  sentence  should  read:  “3  mice 
and  2  cats  are  5  animals  (or  5  mice  and  cats).”  Where  members 
of  the  two  subsets  are  different,  the  word  used  in  connection 
with  the  whole  (union)  set  names  the  general  class  to  which  all 
the  members  belong. 

Individualizing  Instruction 

A  vast  amount  of  experience  has  revealed  to  the  authors  of 
this  program  that  pupils  can  really  have  excellent  preparation  for 
the  learning  of  addition  and  subtraction  facts  during  the  first  half 
year  through  a  thorough  program  involving  union  of  sets.  For 
that  reason,  they  have  made  systematic  provision  for  this  prepa¬ 
ration.  As  all  pupils  work  on  text  page  82  and  the  pages  that 
follow,  ask  a  pupil  on  several  occasions  to  tell  you  how  he  got 
his  answer.  The  answers  will  enable  you  to  determine  whether 
pupils  are  grasping  the  ideas  you  wish  to  have  them  learn. 


[94] 


Number  of  members  in  union  of  two  sets 
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— 2_  birds  and  _ L  bird  are  _3_  birds. 

—d.  and  _1 _  are  _3_. 


_2_  and  are  JL. 


Teaching  Book  One, 

Pupil’s  Objectives 

(a)  To  continue  to  find  the  number  of  members  of  a  total  set 
taving  no  more  than  5  members;  and  (b)  to  attempt  two  exer- 
ises  for  which  the  total  set  has  more  than  5  members. 

New  Word 

wagons 

Background 

For  the  first  time,  children  explore  joining  exercises  for  which 
ie  union  has  more  than  5  members.  Furthermore,  the  joining  of 
lanimate  objects  is  involved,  a  more  abstract  concept  than  has 
een  presented  up  to  this  point. 

Using  the  Text  Page 

Before  children  proceed  to  work  independently  in  much  the 
ime  way  as  on  the  previous  few  pages,  help  them  to  realize  that 
umbers  for  the  total  sets  in  the  last  two  exercises  are  greater 
ran  5. 

Individualizing  Instruction 

•  If  slower  learners  have  difficulty,  let  more  capable  children  use 
ird  4,  Pegboard  Discovery  Guides *,  to  help  them.  After  the  pegs 
:e  placed,  the  guide  card  can  be  removed,  and  pegs  from  one 
irt  can  be  moved  to  join  with  the  pegs  from  the  other  part. 


First  Half,  Page  83 

Experience  with  this  card  provides  preparatory  work  for  text 
page  84. 

•  Cards  6  and  8,  Pegboard  Discovery  Guides *,  provide  prepara¬ 
tory  work  for  text  page  84,  since  these  extend  the  work  with  a 
set  and  its  parts  to  sets  involving  6  and  7. 

*See  9R  and  9S,  page  [215]. 
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A-  wagons  and  wagons  are  _L.  wagons. 


2  and  2  are  4, 

^  & 

7  7  £T 

and  _A_  are  ^  . 

T 

4  and  i  are  '  . 

|,3  LL 

— L_  and  are  ^ . 

2 and  are 

1 

c|l& 

dfe 

<*  <^b 

1  and  2  are  6  . 

2  and  are  _Z_. 

Number  of  members  in  union  of  two  sets 
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Pupil’s  Objectives 

(a)  To  learn  to  think  the  union  of  two  sets  of  abstract  objects; 
and  (b)  to  complete  the  sentence  (short  form)  about  the  union. 

Background 

Up  to  this  point,  children  have  been  putting  together  sets  of 
objects  for  which  the  active  process  of  joining  was  suggested  in 
a  pictorial  representation  of  real  objects.  This  was  particularly 
true  in  the  pictorial  representation  of  animate  objects  where  the 
moving  together  could  readily  be  seen. 

In  the  pictures  of  this  text  page,  however,  action  is  neither 
shown  nor  implied.  The  geometric  shapes  pictured  are  another 
step  toward  greater  abstractness.  However,  the  children’s  pre¬ 
vious  experiences  (text  pages  78-83)  should  enable  them  to 
think  the  union  of  the  subsets  pictured  and  then  to  complete  the 
short  form  of  set  sentences  with  which  they  have  become  familiar. 


NOTES 

This  additional  space  is  reserved  for  notations  at  this  ti  ; 
when  pupils  are  finishing  the  initial  work  with  joining  sets  a  1 
finding  the  number  for  the  total  set.  These  notations  shoil 
include  supplementary  activities  for  use  another  year — technkp  s 
that  have  worked  well  in  isolating  pupils’  mental  procedu  , 
ideas  you  have  developed  for  assuring  real  growth  toward  mastci , 
and  so  on.  If  additional  space  is  needed,  use  the  space  on  p  * 
[95]. 


Pre-Book  Lesson 

•  Draw  on  the  chalkboard  a  pic¬ 
ture  of  representative  items  grouped 
as  shown  at  the  right,  with  the  in¬ 
complete  statement  beneath  it. 

Ask :  Suppose  we  wanted  to  know 
how  many  stars  in  all  are  shown 
in  this  picture.  What  would  we 
have  to  do?  Elicit  the  answer  that 
we  should  have  to  think  of  the  two 
parts  as  being  put  together.  Then  ask  the  children  how  we  could 
make  a  record  of  what  happens  when  we  think  of  putting  together 
3  stars  and  1  star  (3  and  1  are  4). 

•  If  necessary,  provide  additional  similar  experiences  using 
various  geometric  shapes:  triangles,  rectangles,  and  so  on.  The 
number  of  members  of  the  total  (union)  set  should  not  exceed  5. 

Using  the  Text  Page 

Use  the  first  one  or  two  exercises  at  the  top  of  the  page  to 
further  illustrate  what  has  been  done  at  the  chalkboard.  Then 
permit  the  children  to  work  independently  on  the  remaining 
exercises,  giving  help  as  needed. 

Individualizing  Instruction 

Have  more  capable  children  make  dot  pictures  in  subsets  similar 
to  those  on  text  page  84  with  the  understanding  that  the  parts 
of  the  set  when  put  together  may  not  exceed  a  total  set  of  5  dots. 
Have  slower  learners  use  these  exercises  for  further  practice,  work¬ 
ing  as  on  the  text  page. 
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Teaching  Book  One, 

Pupil’s  Objective 

To  learn  to  identify  halves  of  single  objects. 

Background 

Many  of  your  pupils  may  already  have  pretty  accurate  ideas 
;oncerning  the  meaning  of  halves.  To  find  out  the  extent  to 
vhich  this  statement  is  true  in  the  case  of  your  class,  supply  each 
;hild  with  a  small  sheet  of  paper  and  ask  him  to  tear  it  into 
lalves.  Observe  what  each  child  does.  The  number  of  children 
vho  perform  this  task  correctly  will  provide  an  indication  of  the 
imount  of  teaching  this  topic  will  require. 

Teacher’s  Preparation 

Paste  three  pictures  on  pieces  of  paper  of  the  same  size  (just 
arge  enough  to  serve  as  backing).  Cut  one  into  halves,  one  into 
wo  parts  not  of  the  same  size,  and  the  third  into  three  parts  not 
>f  the  same  size. 

In  similar  fashion,  break  three  candy  bars,  one  into  halves, 
me  into  two  parts  not  of  the  same  size,  and  the  third  into  four 
jarts  not  of  the  same  size. 

Other  objects  may  be  substituted  which  may  be  easily  sepa- 
ated  into  parts  of  the  same  size  in  order  further  to  illustrate 
lalves.* 

*See  1,  page  [215]. 
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First  Half,  Page  85 

Pre-Book  Lesson 

•  Lay  parts  you  have  prepared  on  a  table  or  on  a  flannel 
board  where  they  may  be  seen  by  the  class.  Place  the  sets  of 
parts  some  distance  from  each  other.  Ask  a  child  to  hand  you 
one  half  of  a  picture.  Do  not  tell  him  whether  he  has  made  a 
correct  choice,  but  have  him  explain  or  attempt  to  justify  his 
choice.  Have  another  child  make  a  choice  and  discuss  it  as  before. 
Bring  out  the  fact  that,  to  have  halves,  the  parts  of  the  whole 
must  be  (1)  two  in  number  and  (2)  they  must  be  of  the  same  size. 
Show  that  the  similarity  in  size  may  be  tested  by  laying  one  half 
on  top  of  the  other. 

•  Repeat  with  the  candy  bars  which  you  have  broken  into 
pieces  of  the  same  size  and  not  of  the  same  size. 

Using  the  Text  Page 

•  The  first  four  exercises  are  for  oral  instruction.  In  the 
first  exercise,  have  the  children  tell  why  Cappy  is  drawing  a 
dashed  ring  around  the  two  pieces  of  watermelon  and  have  them 
explain  their  answers.  Have  them  then  finish  and  blacken  in 
Cappy’s  ring. 

•  In  the  second  exercise,  have  the  children  tell  which  picture 
shows  halves  and  why.  They  can  then  draw  a  ring  around  that 
picture. 

•  The  situations  in  the  second  row  are  more  complicated.  In 
each  panel,  discuss  both  the  number  of  parts  and  their  relative 
sizes.  Let  the  children  draw  a  ring  around  the  picture  that 
shows  only  two  parts  of  the  same  size. 

•  Let  the  children  proceed  to  work  the  remainder  of  the  page 
independently  after  you  explain  that  they  are  to  consider  one 
picture  at  a  time  and  to  draw  a  ring  around  the  object  pictured 
if  it  shows  halves. 

•  Conduct  an  oral  check  on  accuracy  and  understanding. 

Individualizing  Instruction 

•  For  slower  learners,  go  back  to  experiences  with  real  objects 
as  described  in  the  Pre-Book  Lesson.  Then,  provide  them  (pos¬ 
sibly  all  pupils)  with  duplicated  sheets  of  pictured  objects,  some 
separated  into  halves,  some  not.  For  this  purpose  you  may  use 
geometric  shapes  (square,  triangle,  circle,  and  oval). 

•  For  more  capable  children,  draw  some  pictures  showing  halves 
that  are  harder  to  discern,  such  as  a  rectangle  shape  with  a  mark 
from  one  corner  to  the  diagonally  opposite  one,  a  circle  shape 
with  a  wavy  mark  separating  it  into  halves,  and  so  on. 


One  half  of  single  object 
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Teaching  Book  One, 


Pupil’s  Objectives 

(a)  To  learn  about  the  taking  away  of  one  part  from  a  set  of  5 
or  fewer  things  to  find  the  number  for  the  other  part,  thus  pre¬ 
paring  for  learning  subtraction  facts  having  sums  as  great  as  5; 
and  (b)  to  learn  how  to  write  about  the  taking  away  in  prepara¬ 
tion  for  showing  subtraction  facts  (S.  facts)  later. 

New  Words 

take ,  away 

Background 

This  is  the  first  page  of  a  7-page  sequence  devoted  to  the  idea 
of  separating  a  subset  from  the  total  set. 

Attention  is  always  focused  on  these  things: 

a.  The  numbers  of  members  in  the  total  set  and  the  set  being 
removed 

b.  The  number  of  members  in  the  remaining  set 

Here  on  the  first  page,  as  with  the  work  in  joining  sets,  we  use 
three-picture  sequences  to  introduce  the  idea  of  removal  of  a 
subset.  The  first  picture  in  each  sequence  identifies  the  total 
set  involved.  The  second  picture  suggests  the  idea  of  removal  of 
the  subset.  The  third  picture  suggests  the  result. 

Later  pages  shorten  the  picture  sequences  and  make  some 
elisions  in  the  associated  descriptions. 

Pre-Book  Lesson 

•  Place  5  books  on  your  desk  and  ask:  How  many  books  are 
there  in  all?  (5)  I  shall  write  “5  books”  on  the  chalkboard. 
Ask  a  child  to  take  away  2  books  and  say:  I  shall  write  “take 
away  2  books”  after  the  “5  books.”  How  many  books  are 
left?  (3)  Now  I  write  “3  books.”  What  is  the  number  for  the 
whole  set?  (5)  the  part  taken  away?  (2)  the  part  left?  (3) 

Repeat  the  experience  using,  in  a  similar  way,  familiar  class¬ 
room  objects  until  children  understand  the  meaning  of  the  new 
expression,  take  away.  Develop  each  experience  step  by  step. 

•  In  the  Pre-Book  Lesson  experiences,  it  is  particularly  im¬ 
portant  to  use  situations  in  which  the  removal  is  clearly  apparent. 
That  is  to  say,  the  taking  away  of  a  part  should  be  shown  through 
action.  Books  may  be  lifted  from  a  larger  set;  pencils  may  be 
removed  from  a  box;  some  of  the  crayons  on  a  table  may  be 
put  into  a  container;  objects  on  the  board  may  be  erased. 

Using  the  Text  Page 

•  Work  through  the  first  exercise  with  the  class.  Then,  for 
each  of  the  other  exercises,  let  your  pupils  (1)  show  the  number 
for  the  total  set  below  the  first  picture,  (2)  identify  the  number 
and  write  the  numeral  for  the  part  of  the  set  taken  away,  and 
(3)  identify  the  number  and  write  the  numeral  for  the  part  of  the 
set  left.  In  this  way  they  almost  complete  sentences  beneath  the 
pictures  about  the  removal  of  a  subset  and  the  result  obtained. 

•  At  the  conclusion  of  the  lesson,  for  each  exercise,  have  some 
child  explain  and  justify,  in  terms  of  the  pictures,  what  he  has 
recorded  on  the  page. 

Individualizing  Instruction 

•  Difficulty  may  arise  at  two  points.  Some  pupils  may  not 
understand  the  pictured  sequence  shown  by  the  pictures.  In  this 
case,  make  use  of  more  natural  or  prearranged  situations  as 
described  in  the  Pre-Book  Lesson.  Also,  sometimes  a  slower 
learner  can  be  helped  to  understand  if  you  pretend  to  push  or 
take  away  the  departing  birds  in  the  middle  picture  of  the  first 
row.  Then  have  him  do  this  for  the  middle  picture  in  each  of  the 
other  three  rows. 
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•  Some  pupils  may  need  help  with  the  recording.  In  this  ci! 
write  on  the  board  a  series  of  incomplete  statements,  like  tf  e 
below  the  picture  sequences,  using  words  with  which  the  pu|  s 


are  familiar  as,  for  example: 

- boys  take  away 


boys 


boys 


Have  five  boys  stand  in  a  set  at  the  front  of  the  room ;  tell  thre  >1 
them  to  go  to  their  seats.  Ask  one  of  those  needing  help  to  a  t- 
plete  the  record  on  the  chalkboard. 


4 


! 


86  (First  Half)  - 


3  birds 


take  away  Z.  birds 


JL  bird 


-Z_  birds 


take  away 


bird 


3L  birds 


take  away  Z  birds 


Teaching 


Book  One, 


First  Half,  Page  87 


Pupil’s  Objective 

To  learn  more  about  taking  away  one  part  of  a  set  to  find  the 
number  of  members  of  the  remaining  set  as  preparation  for 
subtraction. 

New  Words 

apples,  is 

Background 

The  picture  sequences  are  reduced  now  from  three  to  two  on 
this  page.  For  the  first  picture,  the  children  must  be  led  to  under¬ 
stand  both  how  many  in  the  total  set  as  well  as  the  action  of  taking 
away  part  of  the  set.  With  the  exception  of  the  first  pair  of  pictures, 
the  written  sentence  below  the  two-picture  sequence  is  in  the 
shortened  form  (because  of  vocabulary  difficulties)  but  these  are 
still  sentences  about  separation  of  sets  and  not  subtraction  of 
numbers.  During  oral  discussion  of  each  of  these  sentences, 
children  should  supply  a  sentence  using  the  name  of  the  object 
pictured.  For  example:  “5  take  away  4  is  1”;  “5  bananas  take 
away  4  bananas  is  1  banana.” 

Pre-Book  Lesson 

Use  a  dramatization  similar  to  that  for  text  page  86  to  illus¬ 
trate  the  taking  away  of  part  of  the  whole  set.  However,  this 
time  in  recording  the  sentence,  first  include  the  name  of  the  objects 
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iL  is 1. 


3 


take  away 


Lisi. 


4 


— L  take  away 


li,  J 


take  away 


2 is  3. 


9° 


I 


4 


take  away 


used  in  the  dramatization  as,  “4  books  take  away  3  books  is  1 
book,”  and  then  the  shortened  form,  “4  take  away  3  is  1.”  Note 
how  this  procedure  helps  bring  out  the  fact  that  arithmetic  is  a 
language  that  tells  a  story  about  quantity  just  as  our  regular 
language  tells  a  story  about  qualities,  situations,  and  events. 

Using  the  Text  Page 

•  Work  through  the  first  exercise  with  the  class,  asking  the 
children  to  supply  the  needed  data  in  both  the  long  form  and  the 
shortened  form  of  the  sentences. 

•  Continue  the  discussion  through  the  second  exercise  on  the 
page.  In  order  to  keep  vocabulary  difficulties  to  a  minimum, 
the  names  of  the  objects  are  not  shown  each  time.  However,  let 
the  pupil  name  the  items  just  as  he  has  been  doing  in  the  first 
exercise.  For  instance,  for  the  second  exercise,  the  pupil  will  say, 
“5  bananas  take  away  4  bananas  is  1  banana,”  although  his 
written  sentence  will  show  the  shortened  form,  “5  take  away 
4  is  1.” 

•  Let  the  children  work  the  remaining  exercises  independently. 
Supervise  the  work  and  provide  assistance  as  necessary. 

•  Again,  conclude  the  lesson  by  orally  checking  the  work  and 
having  the  children  read  their  sentences  to  insure  understanding. 

Individualizing  Instruction 

•  If  slower  learners  have  trouble  with  this  page,  you  may  want 
to  duplicate  and  use  with  them  a  work  sheet  showing  two-picture 
sequences  and  the  longer  sentence  (with  blanks)  as  well  as  the 
shorter  form  of  the  sentence. 

•  With  a  group  of  more  capable  children,  try  giving  take-away 
situations  orally  to  see  if  they  can  work  them  out  when  the 
objects  cannot  be  seen.  Then,  if  this  is  working  well,  try  out 
some  simple  oral  situations  with  all  pupils. 

Some  situations  might  be 

a.  5  boxes  take  away  4  boxes 

b.  4  erasers  take  away  1  eraser 

c.  5  pencils  take  away  3  pencils 

d.  3  books  take  away  2  books 

e.  4  milk  cartons  take  away  3  milk  cartons 

/.  5  apples  take  away  2  apples 


Number  of  members  in  remaining  set 
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Teaching  Book  One, 

Pupil’s  Objective 

To  have  further  preparation  as  a  basis  for  introducing  the 
idea  of  subtraction  on  page  9,  Book  One,  Second  Half. 

New  Words 

cars,  left 

Background 

With  the  exception  of  the  first  exercise,  each  two-picture 
sequence  is  reduced  now  to  a  single  picture.  From  this  one  pic¬ 
ture,  the  children  are  to 

a.  identify  the  number  of  members  of  the  whole  set; 

b.  visualize  the  take-away  action  and  the  number  of  members 
of  the  part  taken  away; 

c.  identify  the  number  of  members  of  the  part  left. 


First  Half,  Page  88 

have  the  children  tell  and  write  the  take-away  sentence  using  tl 

form :  _ take  away - is  -  —  If  some  pictures  involve  se 

with  more  than  5  members,  see  what  more  capable  children  can  c 
with  the  take-away  sentences  for  these  pictures. 

•  Have  more  capable  children  make  up  and  dramatize  take-awtj 
situations  involving  cars  and  tires.  Toy  cars  may  be  used  in  tl] 
dramatizations.  Play  tires  may  be  made  easily  from  constructic; 
paper  and  used  in  dramatizations  also.  Slower  learners  may  tel 
and  write  the  take-away  sentences  for  each  dramatization. 


Pre-Book  Lesson 

•  Arrange  5  children  in  a  set  at  the  front  of  the  room.  Ask 
the  class  to  tell  how  many  there  are  in  all.  Have  two  of  the  chil¬ 
dren  leave  the  group.  Ask  the  class  to  tell  how  many  are  in 
the  part  of  the  set  taken  away.  Then  ask  the  class  how  many  are 
in  the  part  of  the  set  left.  Finally,  have  the  class  tell  the  sentence 
for  this  dramatization  in  both  the  long  form  and  the  short  form: 
“5  children  take  away  2  children  is  3  children”;  “5  take  away 

2  is  3.” 

•  Repeat  with  several  other  situations. 

4  children  take  away  1  child 

5  children  take  away  4  children 

3  children  take  away  2  children 

•  Arrange  5  books  in  a  set  on  a  table  at  the  front  of  the  room. 
Ask  the  class  how  many  books  are  in  the  whole  set.  Have  a  child 
take  away  3  books  and  put  them  on  a  shelf.  Ask  the  class  how 
many  books  are  in  the  part  of  the  set  taken  away.  Then  ask  the 
class  how  many  books  are  in  the  part  of  the  set  left  on  the  table. 
Finally,  have  the  class  tell  the  sentence  for  the  situation  in  two 
ways:  “5  books  take  away  3  books  is  2  books”;  “5  take  away 

3  is  2.” 

Repeat  with  several  other  sets,  if  necessary. 

4  books  take  away  3  books 

5  books  take  away  1  book 

3  books  take  away  1  book 

Using  the  Text  Page 

•  In  the  first  exercise,  be  sure  the  children  understand  the 
function  of  the  two-picture  sequence.  Using  the  left-hand  pic¬ 
ture,  have  the  children  first  identify  and  record  the  number  of 
cars  in  all.  Then  direct  attention  to  the  1  car  that  is  moving 
away.  Have  the  children  record  that  1  car  is  taken  away.  Have 
the  children  look  at  the  right-hand  picture  to  tell  how  many 
cars  are  in  the  part  of  the  set  left.  Have  the  children  record  this 
number  left  in  the  complete  sentence:  “3  cars  take  away  1  car  is 
2  cars.” 

•  For  each  of  the  following  four  exercises  which  uses  only  one 
picture,  have  children:  identify  and  record  how  many  tires  in 
all;  identify  and  record  how  many  tires  are  being  taken  away; 
identify  how  many  tires  are  left  on  the  pile  and  complete  the 
shortened  form  of  sentence  to  describe  the  action. 

In  the  follow-up  discussion,  let  children  use  the  word  “tire”  or 
“tires”  in  a  sentence  for  each  of  the  shortened  forms. 

Individualizing  Instruction 

•  Have  all  pupils  look  in  magazines  for  pictures  which  depict 
take-away  situations.  For  pictures  of  whole  sets  not  exceeding  5, 

[100]  Number  of  members  in  remaining  set 


cars  in  all.  Take  away  1  car.  How  many  are  left? 
3  cars  take  away  1  car  is  -44  cars. 


How  many  are  left' 


4 


take  away 


±L  in  all.  Take  away  _2_ 
How  many  are  left? 

take  away 2  is  JL 


How  many  are 
-  take  away 


-  take  away 
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Pupil’s  Objectives 

(a)  To  continue  work  with  taking  away  part  of  a  set  to  find 
he  number  of  members  of  the  remaining  set;  and  (b)  to  further 
repare  for  dealing  with  S.  facts. 

New  Word 

hats 

Background 

As  with  the  majority  of  exercises  on  text  page  88,  this  page 
lows  the  removal  operation  and  its  result  in  one  action-picture. 
Wiile  the  child  is  still  required  to  think  how  many  there  are  in 
11  and  how  many  are  taken  away,  he  is  not  required  to  record 
lis  information  separately  before  completing  the  shortened  form 
f  the  sentence  for  the  situation. 

Pr e-Book  Lesson 

Repeat,  if  you  feel  there  is  a  need,  some  of  the  dramatizations 
lggested  in  the  Pre-Book  Lesson  for  text  page  88. 

Using  the  Text  Page 

•  Work  the  first  exercise  with  the  class.  Ask :  How  many  hats 
re  there  in  all?  (5)  How  many  hats  are  taken  away?  (knocked 
f  by  the  ball)  (1)  How  many  hats  are  left?  (4)  Now,  show 
le  correct  numbers  in  the  long  form  of  the  sentence.  Who 
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3  hats  take  away  — L  hat  is  _!=L  hats. 
5  take  away  — L_  is  JtL 


5  take  away  A. 


JdL  take 


away 


3  is  _! — 


-!i.  take  away  _2_  is  _2_.  _j5_  take  away  -3_  is  — — 


can  read  this  sentence  for  us?  Say:  Now,  complete  and  read 
the  shortened  form  of  the  same  sentence. 

•  Before  letting  the  children  proceed  to  work  the  remaining 
exercises  independently,  remind  them  that  before  completing 
each  sentence  they  must  first  think :  how  many  flags,  bottles, 
and  so  on  in  all,  how  many  are  taken  away,  and  how  many  are 
left? 

•  The  usual  discussion  period  should  follow  the  completion  of 
the  written  work  so  as  to  see  that  children  understand  the  com¬ 
plexity  of  information  suggested  in  each  picture. 

Individualizing  Instruction 

•  If  slower  learners  are  having  trouble  on  page  89,  first  have 
them  tell,  then  write,  how  many  in  all  for  each  picture  on  the 
page.  Then  have  them  pretend  to  push  or  take  away  one  part 
and  tell,  then  show,  the  number  for  this  part.  Then  have  them 
tell,  then  show,  the  number  for  the  part  that  is  left.  This  proce¬ 
dure  helps  develop  the  two  very  important  aspects  of  first  defi¬ 
nitely  sensing  the  number  for  the  total  and  then  fully  recognizing 
how  many  are  taken  away. 

•  As  more  capable  children  finish  text  page  89,  let  groups  of  three 
plan  dramatizations  of  take-away  situations.  As  these  situations 
are  later  enacted,  let  slower  learners  tell  the  complete  take-away 
sentence. 

•  You  may  also  want  some  groups  of  more  capable  children  to 
dramatize  take-away  situations,  as  this  provides  maintenance  for 
those  who  plan  the  dramatizations  and  for  those  who  give  or 
record  the  sentences.  However,  watch  closely  that  the  take-away 
dramatizations  do  not  cause  interference  with  developing  the 
take-away  concept. 
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Teaching  Book  One,  First  Half,  Page  90 


:• 


Pupil’s  Objectives 

(a)  To  continue  work  with  the  operation  of  finding  the 
number  of  members  of  the  remaining  set;  and  (b)  to  continue 
discovering  and  showing  statements  about  the  take-away  opera¬ 
tion  in  preparation  for  work  with  S.  facts  later. 

Background 

The  exercises  of  this  text  page  involve  only  one  picture,  just 
as  do  those  on  pages  88  and  89.  While  the  situations  pictured 
may  be  familiar  to  most  children,  you  may  need  to  resolve 
certain  difficulties  with  vocabulary  to  be  used. 

Pre-Book  Lesson 

Since  most  children  will  enjoy  the  situations  that  are  involved 
on  this  page,  let  volunteers  tell  a  story  for  each  picture. 

Using  the  Text  Page 

Let  the  children  complete  independently  the  written  work 
required  on  this  page.  Little  difficulty  should  be  encountered  in 
this  since  the  children  have  performed  the  same  work  on  page  89. 


Individualizing  Instruction 

•  Many  children  have  hand  puppets.  You  may  want  to  have 
committees  work  out  little  dramatizations  with  these  hand  pup¬ 
pets  to  show  take-away  situations.  Pupils  not  taking  part  in  the 
dramatizations  could  record  the  take-away  sentence  for  each 
dramatization. 

•  A  harder  application  of  the  take-away  idea  is  to  apply  it 
in  remembered  situations.  Ask  each  of  the  more  capable  children 
to  try  to  remember  a  take-away  situation  and  to  tell  that  situa¬ 
tion  to  the  class.  You  may  want  them  to  confine  the  remem¬ 
bered  situations  to  happenings  in  the  classroom  so  that  you  can 
verify  both  the  situation  and  the  accuracy  of  the  remembered 
numbers. 


O  take  away 


iL. 


^  take  away  2  is  -L 
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take  away 


take 


away 
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Teaching  Book  One,  First  Half,  Page  91 


Pupil’s  Objectives 

(a)  To  think  of  removal  of  a  subset  in  situations  where  removal 
is  not  obvious;  and  (b)  to  complete  the  sentence  (short  form) 
about  the  removal  of  one  part  of  a  set. 

Background 

In  all  the  preceding  pages  about  the  removal  of  one  part  of  a 
set,  the  take-away  situation  pictured  showed  two  distinct  parts 
and  some  active  separating.  This  page  shows  neither  spatial 
separation  of  two  parts  nor  an  active  separating.  This  new 
approach  is  to  suggest  that  children,  themselves,  may  show  the 
removal  of  one  part  of  the  set  by  putting  X’s  on  the  number  of 
objects  indicated. 

Pre-Book  Lesson 

Use  chalkboard  illustrations  to  prepare  your  pupils  for  the 
new  approach  to  the  exercises  on  text  page  91.  The  pupils  are 
! old  what  they  are  to  take  away.  They  perform  the  taking  away  by 
mossing  out  the  correct  number  of  items.  They  then  complete 
:he  shortened  form  of  take-away  sentence. 

•  On  the  chalkboard,  draw  a  picture  of  4  balls.  Explain  that 
now  we  shall  take  away  a  part  of  the  set  of  4  balls  by  crossing 
nit  the  correct  number  of  balls.  Call  on  a  pupil  to  come  to  the 
:halkboard  and  take  away  1  ball.  When  he  has  performed  the 
aking  away,  write  below  the  picture  the  incomplete  sentence 


“ - take  away - is - ,”  and  let  another  pupil  complete  it 

by  recording  the  correct  numerals  in  the  appropriate  spaces  and 
use  the  full  form  in  reading  the  sentence. 

•  Continue  the  chalkboard  experiences  until  you  feel  that  your 
pupils  are  familiar  with  the  new  activity. 

Using  the  Text  Page 

•  Discuss  the  first  picture  (four  bees  flying  around  a  hive), 
and  have  someone  read  the  directions  “Take  away  1.”  To  show 
the  taking  away,  one  of  the  bees  has  been  crossed  out  with  a  dashed 
X.  Have  your  pupils  trace  over  the  dashed  X  and  complete  the 
sentence.  Have  them  then  tell  an  imaginary  story  based  on  the 
picture:  “Four  bees  were  flying  around  a  hive,  and  one  of  them 
flew  away.  Then  there  were  only  three  bees  near  the  hive.” 
So,  we  say,  “four  bees  take  away  one  bee  is  three  bees”  and  fill 
in  the  short  form  of  the  sentence. 

•  Continue  similarly  with  the  second  exercise,  and  also  with 
the  third  if  necessary.  By  this  time,  most  of  your  children  should 
be  able  to  finish  the  page  independently. 

•  Note  that  the  last  two  exercises  below  the  heavy  mark  in¬ 
volve  whole  sets  of  7  and  6  respectively,  and  are,  therefore,  beyond 
the  limit  of  those  situations  set  for  specific  study  in  this  term. 
The  purpose  is  to  test  ability  to  transfer  what  has  been  learned 
to  situations  which  have  not  been  subjected  to  study.  Reserve 
these  two  exercises  for  your  more  capable  children  if  you  think  that 
they  may  confuse  the  other  pupils. 

•  Conclude  the  lesson,  whether  for  the  full  page  or  for  the 
first  three  rows  only,  with  a  discussion  to  check  both  accuracy 
of  work  and  understanding.  If  your  more  capable  children  alone 
have  tried  the  last  two  exercises,  they  will  enjoy  telling  the  rest 
of  the  class  what  they  have  done. 

Individualizing  Instruction 

•  You  may  want  to  direct  more  capable  children  to  write  on  a 
separate  piece  of  paper  the  take-away  sentence  resulting  when  2 
more  are  taken  away  from  the  bee  picture  and  the  grasshopper 
picture.  Have  them  attempt  these  exercises  without  actually 
crossing  out. 

•  As  you  have  time,  use  Pattern  Number  Cards  to  check  the  speed 
with  which  your  pupils  recognize  patterns.  Notice  if  they  are 
recognizing  patterns  immediately  or,  instead,  if  they  are  men¬ 
tally  forming  subsets. 
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Teaching  Book  One,  First  Half,  Page  92 


Pupil’s  Objective 

To  continue  thinking  of  removal  of  a  subset,  this  time  using 
more  abstract  shapes. 


Background 

This  page  extends  the  work  of  text  page  91  two  steps  in  the 
direction  of  greater  abstractness : 

a.  More  abstract  representative  pictures  are  used  rather  than 
pictures  of  actual  objects. 

b.  The  pupil  does  not  have  the  kinesthetic  help  provided  by 
the  actual  crossing  out  of  a  prescribed  number  of  items.  A  num¬ 
ber  of  items  pictured  in  each  exercise  have  already  been  crossed 
out. 


Teacher’s  Preparation 

On  the  chalkboard,  prepare  several  illustrative  drawings  such 
as  the  following,  with  an  incomplete  sentence  below  each  drawing : 


o 


o 


□  ® 


□  □ 


take  away 


take  away 


Pre-Book  Lesson 

•  Point  to  the  chalkboard  illustrations  and  remind  the  children 
that  the  crossed-out  items  are  taken  away.  Then  ask:  How  many 
dots  are  there  in  all?  (5)  How  many  dots  are  taken  away 
(crossed  out)?  (3)  How  many  dots  are  left?  (2)  Who  can  com¬ 
plete  the  take-away  sentence  shown  below  the  picture?  Have 
pupils  use  the  word  “dots.” 

•  Work  in  a  similar  way  with  other  chalkboard  illustrations 
until  you  feel  certain  that  your  pupils  are  familiar  with  this  type 
of  exercise. 


Using  the  Text  Page 

•  Work  the  first  two  exercises  at  the  top  of  the  page  with  the 
class.  For  the  first  exercise,  ask: 

How  many  triangle  shapes  are  there  in  all? 

How  many  triangle  shapes  are  taken  away? 

How  many  triangle  shapes  are  left? 

What  is  the  take-away  sentence?  Complete  the  sentence  by 
writing  the  numerals.  Then  use  the  words  "triangle  shapes” 
and  say  the  sentence. 

•  Work  the  second  exercise  in  a  similar  way. 

•  Now,  permit  the  children  to  work  independently  the  remain¬ 
ing  exercises  on  this  page.  Give  assistance  as  needed. 


Individualizing  Instruction 

•  If  slower  learners  are  having  trouble,  let  them  first  identify 
and  show  the  number  for  the  total  set  of  items  in  each  picture 
before  proceeding. 

•  The  more  capable  children  may  draw  pictures  of  representative 
items  for  take-away  stories  about  sets  having  no  more  than  5 
members.  Have  slower  learners  and  any  other  children  who  need 
further  practice  use  these  exercises. 

•  This  is  a  good  opportunity  to  check  individual  progress. 
Duplicate  three  or  four  exercises  similar  to  those  on  text  page  92. 
When  opportunities  permit,  work  with  each  pupil  separately. 
First  have  the  pupil  show  all  the  numbers  for  whole  sets.  Then, 
for  each  exercise,  cover  the  crossed-out  items  and  see  if  the  pupil 
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can  finish  the  exercise.  Try  to  get  pupils  to  think  aloud  as  th 
are  getting  answers.  This  will  enable  you  to  find  those  pup 
who  know  the  number  for  the  missing  part  immediately  and  the 
who  are  using  less  mature  procedures  such  as  counting  ai 
partial  counting. 
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V  * 


take  away  _Lis_2 


I  \ 
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Teaching  Book  One,  First  Half,  Page  93 


Pupil’s  Objective 

To  identify  the  sentence  for  the  situation  suggested  by  each 
picture. 

Background 

Introduced  and  developed  on  text  pages  78-84  is  the  operation 
of  the  union  of  two  sets  leading  to  an  intuitive  understanding  of 
the  operation  we  call  addition.  On  pages  86-92,  a  similar  develop¬ 
ment  is  presented  to  serve  as  a  foundation  for  the  operation  we 
call  subtraction.  Although  text  page  93  does  not  involve  any  new 
concepts,  it  does  combine  concepts  of  both  union  and  separation 
of  sets. 

Pr e-Book  Lesson 

•  Place  on  the  chalkboard  the  following  incomplete  sentences. 
Have  the  pupils  give  the  answers,  but  do  not  write  the  answers 
in  the  spaces. 

1  and  4  are _  5  take  away  2  is - 

4  take  away  2  is -  4  and  1  are - 

5  take  away  4  is -  3  and  2  are - 

•  Read  aloud  the  first  of  the  following  problems  and  ask : 
Who  can  find  on  the  chalkboard  the  incomplete  sentence  that 
goes  with  this  problem?  Ask  the  first  one  who  finds  the  sentence 
to  come  to  the  board  and  point  to  it.  Then  have  him  try  to  write 
the  appropriate  numeral  in  the  space  provided  and  read  the 


complete  sentence,  using  the  word  “trees.”  Do  the  same  with 
problem  b,  problem  c,  problem  d ,  and  problem  e,  concluding 
each  time  by  using  the  proper  word  to  read  the  sentence. 

a.  Mr.  Hicks  had  4  big  trees  on  his  lawn.  He  cut  down  2 
of  them.  How  many  big  trees  did  he  leave  standing? 

b.  Pete  has  1  marble  in  one  pocket  and  4  more  in  another 
pocket.  How  many  marbles  has  he  in  those  pockets? 

c.  Mother  bought  4  large  electric  bulbs  and  1  smaller  one. 

How  many  electric  bulbs  did  she  buy? 

d.  The  store  man  had  5  big  pumpkins.  He  sold  2  of  them. 

How  many  pumpkins  did  he  have  left  to  sell? 

e.  Mother  had  5  apples  on  the  table.  She  used  4  of  them 
to  make  a  pie.  How  many  apples  were  left? 

Using  the  Text  Page 

•  Have  the  children  look  at  the  first  picture.  Call  their 
attention  to  the  three  incomplete  sentences  below  the  picture. 
As  you  describe  the  problem  situation,  let  the  children  identify, 
complete  the  sentence  involved,  and  read  the  sentence  using  the 
word  “books.”  Before  identifying  the  correct  sentence,  however, 
let  the  children  tell  whether  the  problem  involves  a  joining  of 
parts  (subsets)  to  find  a  whole  set,  or  taking  away  a  part  from  a 
whole  set  to  find  the  number  of  members  of  the  remaining  set. 

•  Continue  in  the  same  way  with  the  other  exercises  on  the 
page,  having  pupils  use  the  words,  “raccoons,”  “pigs,”  and 
“dolls.” 
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Individualizing  Instruction 

•  Let  more  capable  children  cut  and  paste  pictures  to  provide 
exercises  as  on  the  text  page,  writing  two  or  three  incomplete 
sentences  below  the  pictures.  Use  the  best  of  these  to  provide 
added  practice  for  slower  learners  or  for  all  pupils  in  completing 
sentences  for  situations  indicated. 

•  For  all  pupils  the  work  on  the  text  page  might  be  extended 
as  follows: 

a.  Write  on  the  board,  in  blocks,  the  two  sentences  not  used  for 
each  picture  shown  on  the  text  page. 

b.  Plan  to  have  available  two  stories  to  be  read  aloud  one  at  a 
time.  Children  are  to  choose  the  sentence  applicable  to  each 
story. 


5  take  away  1  is  4  .  U  take  away  1  is  _3 — 


1  and  4  are  -vL 


3  and  1  are 
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Teaching  Book  One,  First  Half,  Page  94  (Period  Test) 

Pupil’s  Objectives 

(a)  To  show  a  knowledge  of  the  serial  order  of  the  counting 
numbers  one  through  ten ;  (b)  to  demonstrate  ability  to  identify 
or  show  sets  of  as  many  as  10  members  (including  the  empty  set) ; 
and  (c)  to  show  ability  to  identify  the  lesser  or  greater  of  two 
numbers. 


Background 

Pages  94-96  comprise  a  three-page  unit  of  tests.  These  end-of- 
semester  tests  will  help  you  to  evaluate  the  pupils’  knowledge  of 
number  abilities  taught  to  date.  The  following  abilities  are 
tested  on  page  94: 

a.  Demonstrating  the  serial  order  of  the  counting  numbers 
1-10  by  drawing  a  picture  of  a  geometric  path. 

b.  Identifying  the  number  of  things  in  a  set  (including  the 
empty  set). 

c.  Representing  a  set  of  a  given  size  by  showing  a  subset  of  a 
given  set. 

d.  Representing  a  set  of  a  given  size  by  uniting  one  given  set 
with  a  subset  of  another  given  set. 

e.  Identifying  the  greater  or  lesser  of  two  given  numbers. 

Be  sure  the  children  understand  what  they  must  do  before 
they  attempt  to  work  the  page  so  they  will  work  confidently. 


Using  the  Text  Page 

Instruct  the  children  to  look  at  the  big  picture  and  say:  To  get 

to  the  treasure  chest,  Cappy  hopped  in  order  from  one  stone 
to  the  next.  Show  the  path  that  you  think  Cappy  used. 

•  For  the  first  row  of  exercises,  the  children  are  to  draw  a 
ring  around  the  numeral  that  indicates  the  number  of  things  in 
the  set. 

•  For  the  first  exercise  at  the  bottom  of  the  page,  the  children 
are  to  represent  a  set  of  the  size  indicated  by  drawing  a  ring 
around  as  many  things  as  the  numeral  indicates. 

•  For  the  second  exercise  in  the  last  row,  the  children  are  to 
draw  a  ring  around  all  the  members  of  the  first  set  shown  and 
part  of  the  second  set  to  show  as  many  things  as  the  numeral 
indicates. 

•  For  the  upper  two  rows  of  numerals  in  the  last  exercise,  have 
children  draw  a  ring  around  the  numeral  that  names  the  greater 
number ;  for  the  lower  two  rows,  have  them  draw  a  ring  around 
the  numeral  that  names  the  lesser  number. 

Individualizing  Instruction 

For  work  on  serial  order,  have  a  treasure  hunt  in  the  room. 
Write  the  numerals  1  through  10  on  pieces  of  cardboard  and 
have  them  located  in  places  in  the  room  so  that  the  succeeding 
numeral  is  not  visible  when  a  child  is  standing  at  the  location  of 
a  specific  numeral.  Have  a  slower  learner  try  to  follow  the  trail 
accompanied  by  a  helper.  The  helper  checks  to  see  that  the 
slower  learner  shows  mastery  of  the  serial  order  of  the  numbers 
involved. 


94  (First  Half) 
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Test:  serial  order,  sets,  inequalities 


Teaching  Book  One,  First  Half,  Page  95  (Semester  Test) 


Pupil’s  Objective 

To  show  the  degree  of  understanding  of  coins,  time  on  the 
hour,  measuring  instruments,  and  the  fraction  number  one  half. 

Background 

This  second  page  of  the  end-of-semester  tests  will  help  you  to 
evaluate  pupils’  knowledge  of  the  following: 

a.  Values  of  coins  (cent,  nickel,  and  dime) 

b.  Telling  time  on  the  hour 

c.  Identifying  measuring  instruments  (weight,  length,  and 
temperature) 

d.  Identifying  one  half  of  a  single  object 

Using  the  Text  Page 

•  Be  certain  the  children  understand  what  is  to  be  done  in 
each  row  of  the  test;  then  permit  them  to  work  independently. 

In  rows  7  and  2,  they  will  draw  a  ring  around  the  coins  shown 
in  the  right-hand  box  whose  value  equals  that  of  the  coin  or  coins 
shown  in  the  left-hand  box. 

In  row  3,  they  will  ring  the  clock  shown  in  the  right-hand  box 
which  shows  the  same  time  as  that  shown  on  the  clock  in  the 
left-hand  box. 

In  row  4,  they  will  ring  the  measuring  instrument  pictured 
which  is  most  appropriate  for  measuring  the  weight  of  the  grapes. 


In  row  5,  ring  the  object  which  shows  the  same  kind  of  parts 
(halves)  as  the  pie  shown  in  the  left-hand  box. 

•  Circulate  about  the  room  as  the  children  work.  Note 
pupils  who  are  having  difficulties  with  the  concepts  involved. 

Individualizing  Instruction 

•  Check  the  test  carefully  and  record  the  results.  Compare 
these  results  with  the  mental  or  written  observations  you  made 
during  the  test.  Discuss  with  the  class  only  those  test  items  that 
proved  troublesome  to  many  pupils. 

•  Let  more  capable  children  devise  test  items  similar  to  those  of 
the  text  page.  Use  the  best  of  these  as  practice  work  for  slower 
learners. 


Test:  coins,  time,  measuring  instruments,  one  half 
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Teaching  Book  One,  First  Half,  Page  96  (Semester  Test) 


Pupil’s  Objective 

To  show  how  well  certain  number  abilities  dealing  with  sets 
and  operations  on  sets  have  been  acquired. 

Background 

This  last  page  of  the  testing  unit  involves  the  following  number 
abilities : 

a.  Identifying  the  whole  set  from  pictures  using  geometric 
shapes  (dots,  triangles,  squares,  diamonds,  and  so  on). 

b.  Identifying  and  recording,  in  two  ways,  two  parts  of  the 
whole  set. 

c.  Identifying  and  showing  the  numbers  for  two  parts  being 
put  together  and  the  number  for  the  whole  set  they  produce. 

d.  Identifying  and  showing  the  numbers  for  the  whole  set,  the 
part  taken  away,  and  the  part  left. 


Using  the  Text  Page 

•  Make  certain  that  children  know  what  they  are  expected 
to  do  before  they  proceed  to  work  the  page  independently.  In 
row  1,  the  parts  in  the  first  and  third  exercises  are  identified  by 
differences  in  color.  In  the  second  exercise,  the  parts  are  identi¬ 
fied  by  a  difference  in  shape  and  by  space  separation. 

In  rows  2  and  3,  the  parts  are  not  as  mechanically  separated, 
but  rather  can  be  determined  through  an  understanding  of  the 
action  being  suggested. 

•  You  may  want  to  make  notes  as  you  observe  the  children 
at  work  on  this  test. 

Individualizing  Instruction 

Check  the  test  carefully  and  record  the  results.  Test  the 
accuracy  of  your  observations  by  comparing  your  notes  with 
the  results  you  recorded. 

•  Let  slower  learners  read  the  complete  set  sentence  for  the  exer¬ 
cises  in  the  second  and  third  row  by  adding  the  names  of  the 
objects  pictured  to  the  shortened  form  of  the  sentence. 

•  In  a  brief  reteaching  or  follow-up  lesson,  discuss  those  test 
items  which  caused  difficulty  for  many. 

•  Let  more  capable  children  devise  additional  test  items  similar 
to  those  of  the  text  page  to  be  used  for  practice  work  with  slower 
learners.  For  practical  reasons,  you  may  wish  to  picture  geometric 
shapes  which  they  may  use  for  the  joining  and  separating  exercises. 


96  (First  Half) 
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Test:  sets  and  operations  on  sets 


SYSTEMATIC  INSTRUCTION  FOR  THE  SECOND  HALF  YEAR 


Page 

Discussion  of  the  Fifth  Period  of  Instruction  [109] 

Book  One,  Second  Half,  Text  Pages  1-25  and  Lesson  Plans  [113] 

Discussion  of  the  Sixth  Period  of  Instruction  [138] 

Book  One,  Second  Half,  Text  Pages  26-48  and  Lesson  Plans  [140] 

Discussion  of  the  Seventh  Period  of  Instruction  [163] 

Book  One,  Second  Half,  Text  Pages  49-70  and  Lesson  Plans  [165] 

Discussion  of  the  Eighth  Period  of  Instruction  [187] 

Book  One,  Second  Half,  Text  Pages  71-96  and  Lesson  Plans  [189] 

Instructional  Aids  [215] 

Devices  and  Cards  (commercial  and  teacher  prepared)  [216] 

Games  [220] 


Discussion  of  the  Fifth  Period  of  Instruction 


Objectives  for  the  Fifth  Period  of  Systematic  Instruction 

.  For  sums  not  greater  than  5,  ability  to  associate  the  addition  of 
two  counting  numbers  with  the  union  of  two  nonempty  disjoint  sets, 
including  ability  to 

a.  show  an  addition  fact  (A.  fact)  for  a  particular  set  representa¬ 
tion 

b.  show  a  set  representation  for  a  particular  addition  fact 

c.  associate  an  addition  fact  with  a  problem  situation 

Ability  to  associate  the  subtraction  of  one  counting  number  from 
another  with  the  removal  of  part  of  a  set  from  a  set  (not  more 
than  5  members),  including  ability  to 

a.  show  a  subtraction  fact  (S.  fact)  for  a  particular  set  representa¬ 
tion 

b.  show  a  set  representation  for  a  particular  subtraction  fact 

c.  associate  a  subtraction  fact  with  a  problem  situation 

Ability  to  recognize  and  show  pairs  of  related  addition  facts,  each 
pair  based  on  the  commutative  property  of  both  the  set  operation 
of  union  and  the  number  operation  of  addition 
Ability  to  recognize  and  show  related  pairs  of  subtraction  facts, 
each  pair  derived  from  the  partition  of  a  set  into  a  pair  of  parts 
For  the  addition  of  two  counting  numbers,  ability  to  select  the  cor¬ 
rect  sum  shown  (not  greater  than  5)  from  among  alternatives  given 
For  the  subtraction  of  one  counting  number  from  another  (not 
greater  than  5),  ability  to  select  the  correct  answer  from  among 
alternatives  given 

.  Ability  to  interpret  sets  having  from  ten  through  twenty  members, 
and  associated  numerals,  in  terms  of  sets  of  ten  and  additional  ones 
Knowledge  of  the  serial  order  of  the  whole  numbers  as  great  as 
20,  and  their  corresponding  numerals,  including 

a.  ability  to  recognize  and  show  the  greater  of  two  numbers  and 
the  greatest  of  three  or  more  numbers 

b.  ability  to  recognize  and  show  the  lesser  of  two  numbers  and  the 
least  of  three  or  more  numbers 

c.  ability  to  count  using  multiples  of  2 

Mathematical  Background  for  the  Fifth  Period 
of  Systematic  Instruction 

1.  The  work  of  this  period  introduces  children  to  the  binary 
>erations  of  addition  and  subtraction  within  the  set  of  counting 
imbers.  Each  of  these  operations  is  a  binary  one  in  that  we 
lerate  on  two  numbers  to  determine  a  single  number. 

The  addition  of  two  counting  numbers  is  interpreted  in  terms 
the  union  of  two  disjoint  sets — i.e.,  sets  with  no  members  in 


common.  For  instance,  if  to  a  set  of  3  members  we  join  a  dis¬ 
joint  set  of  2  members,  the  union  of  these  two  sets  will  consist  of 
3  +  2,  or  5,  members.  3  +  2  =  5 

The  subtraction  of  one  counting  number  from  another  is  in¬ 
terpreted  in  terms  of  set  removal — i.e.,  the  removal  from  a  set  of 
one  of  its  proper  subsets.  For  instance,  if  from  a  set  of  5  members 
we  remove  a  proper  subset  of  2  members,  the  other  subset  con¬ 
sists  of  5  —  2,  or  3,  members.  5  —  2  =  3 

2.  Union  of  sets  is  commutative.  That  is,  if  A  and  B  are  sets, 
the  union  of  A  and  B  is  the  same  set  regardless  of  whether  we 
join  B  with  A  or  whether  we  join  A  with  B:  AUB  =  BW  A. 
Consequently,  the  addition  of  the  numbers  associated  with  A 
and  B  also  is  commutative:  n(A)  +  «(B)  =  n{ B)  +  n{ A),  since 
n{ A  UB)  =  «(B  yj  A).  It  is  this  Commutative  Property  of  Addi¬ 
tion  that  permits  us  to  show  pairs  of  addition  facts,  such  as: 

3  +  2  =  5  2  +  3  =  5 

Suppose  that  a  set,  C,  has  been  partitioned  into  two  parts, 
A  and  B.  If  from  C  we  remove  A,  then  B  remains  (C  ~  A  =  B) ; 
or  if  from  C  we  remove  B,  then  A  remains.  (C  ~  B  =  A)  Simi¬ 
larly,  for  the  numbers  associated  with  A,  B  and  C:  rc(C)  — 
n(B)  =  n(A)  or  n(C)  —  n( A)  =  rc(B).  It  is  this  relationship  that 
permits  us  to  show  pairs  of  subtraction  facts,  such  as: 

5-2=3  5-3=2 

3.  In  this  period  we  also  introduce  the  idea  of  the  decimal  base 
of  our  numeration  system,  particularly  as  it  relates  to  the  num¬ 
bers  eleven  through  twenty.  Specifically  this  involves  showing  and 
thinking  of: 

1 1  as  1  set  of  ten  and  1  more 

1 2  as  1  set  of  ten  and  2  more 

13  as  1  set  of  ten  and  3  more 

and  so  on  to 

20  as  2  sets  of  ten  and  0  more 

4.  Within  the  set  of  counting  numbers,  the  multiples  of  2  are, 
in  effect,  the  numbers  1  X  2,  2  X  2,  3  X  2,  4  X  2,  5  X  2,  6  X  2, 
7X2,  and  so  on;  i.e.,  2,  4,  6,  8,  10,  12,  14,  and  so  on.  The 
multiples  of  2,  through  20,  are  ordered  and  used  in  counting  in 
this  period. 

The  Inventory  ( Book  One,  Second  Half,  Pages  1-2) 

The  first  two  pages  of  Mathematics  We  Need,  Book  One,  Second 
Half,  provide  an  opportunity  to  inventory  selected  number  abili¬ 
ties  in  anticipation  of  the  work  to  follow.  These  abilities  include: 

[109] 


1.  Knowledge  of  serial  order  of  whole  numbers  through  10  (page  1, 
Ex.  1,  2,  3) 

2.  Ability  to  associate  numerals  with  number  words  (page  1,  last 
four  parts  of  Ex.  4) 

3.  Ability  to  show  a  set  having  a  given  number  property  (page  1, 
Ex.  5;  page  2,  Ex.  3) 

4.  Ability  to  identify  and  show  the  number  property  of  a  set  (page  1, 
first  three  parts  of  Ex.  4;  page  2,  Ex.  2) 

You  may  be  assisted  in  summarizing  and  interpreting  the  re¬ 
sults  from  this  inventory  if  you  use  an  Inventory  Record  such  as 
the  one  suggested  at  the  right. 

List  pupils’  names  down  the  left-hand  column  of  the  Inventory 
Record  sheet.  Across  the  top  write  the  numerals  1-4,  as  shown, 
to  identify  the  number  abilities  just  summarized  above.  As  chil¬ 
dren  complete  the  work  associated  with  text  pages  1  and  2  make 
and  record  an  evaluation  of  the  gross  extent  to  which  each  num¬ 
ber  ability  has  been  developed  to  date  by  each  child.  The  follow¬ 
ing  code  and  criteria  are  suggested: 

OK  indicates  satisfactory  development;  little  or  no  difficulty 
with  the  items  involved. 

?  indicates  uncertain  or  questionable  development;  diffi¬ 
culty  with  some  of  the  items  involved. 

U  indicates  unsatisfactory  development;  definite  difficulty 
with  most  or  all  of  the  items  involved. 


INVENTORY  RECORD 


Name  of  Pupil 

Mathematical  Ability 

1 

2 

3 

4 

Betsy  C. 

OK 

OK 

p 

U 

Tom  E. 

Susan  K. 

Robert  M. 

etc. 

etc. 

The  completed  chart  will  enable  you  to  assess  more  easily 
certain  strengths  and  weaknesses  of  each  child  as  you  begin  the 
work  of  the  second  half  year,  and  will  guide  you  in  deciding  upon 
the  necessary  review  and  reteaching  to  be  undertaken. 


New  Words  by  Pages  in  the  Fifth  Period  of  Instruction 

No  more  than  three  new  words  are  used  on  a  page  and  each 
new  word  is  used  at  least  twice  on  that  page. 


animals 

7.  cups 

14.  girls 

add 

plates 

16.  set 

addition 

9.  from 

17.  pair 

fact 

subtract 

19.  horses 

finish 

subtraction 

20.  no 

show 

12.  bubbles 

21.  by 

draw 

glasses 

count 

picture 

13.  these 

22.  cover 

which 

24.  Eskimos 

[no] 


[As  you  are  about  to  begin  the  second  half  of  the  year’s  work, 
you  may  wish  to  list  here  certain  mathematical  ideas  and  skills 
which  need  a  bit  of  review  before  you  proceed  with  the  work  of 
the  text.] 


' 
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CONTENTS,  BOOK  ONE,  SECOND  HALF 


PAGES 

1-2  Inventory  of  number  ideas 

3  Joining  a  set  to  a  set 
4-6  Addition  and  addition  facts — sums  as 
great  as  5 

7  Using  addition  for  solving  problems 

8  Removing  a  set  from  a  set 

9-1 1  Subtraction  and  subtraction  facts — sums 
5  or  less 

1 2  Using  subtraction  for  solving  problems 

1 3  Do  You  Remember?  (Review) 

14-15  Sets  of  more  than  10  members 

16  A  set  and  two  of  its  parts — as  many 
as  5  members 

17-18  Pairs  of  addition  facts — sums  as  great 
as  5 

1 9  Using  addition — sums  as  great  as  5 
20-21  The  counting  numbers  through  20 
22-23  Pairs  of  subtraction  facts — sums  5  or  less 

24  Using  subtraction — sums  5  or  less 

25  Do  You  Know?  (Test) 


26-27  Two  parts  of  a  set  of  6  members 

28  Using  addition  and  subtraction — sums  as 

great  as  5 

29  Coins:  cent,  nickel,  dime 
30-31  The  counting  numbers  through  30 
32-34  Pairs  of  addition  facts — sums  6 

35  Using  addition — sums  as  great  as  6 
36-37  Joining  three  sets;  adding  three  numbers 

38  Do  You  Remember?  (Review) 

39  Telling  time  on  the  hour 

40-41  The  counting  numbers  through  60 
42-44  Pairs  of  subtraction  facts — sums  6 

45  Using  subtraction — sums  as  great  as  6 

46  Addition  facts  and  subtraction  facts — 

inverses 

47  Using  addition  and  subtraction — sums  as 

great  as  6 

48  Do  You  Know?  (Test) 


49  Two  parts  of  a  set  of  7  members 
50-51  The  counting  numbers  through  100 


PAGES 

52-54  Pairs  of  addition  facts — sums  7 
55  Working  with  addition  and  subtraction — 
sums  as  great  as  7 

56-57  Geometric  ideas:  paths;  inside  and  out¬ 
side  of  closed  curves 

58  Using  addition  and  subtraction  for  solv¬ 

ing  problems 

59  Do  You  Remember?  (Review) 

60  Even  and  Odd  Counting  Numbers 

61  Wholes  and  Halves 

62-64  Pairs  of  subtraction  facts — sums  7 

65  Working  with  addition  and  subtraction — 

sums  as  great  as  7 

66  Addition  facts  and  subtraction  facts — 

inverses 

67  Practice  on  addition  facts  and  subtraction 

facts 

68  Using  addition  and  subtraction  for  solv¬ 

ing  problems 

69  Instruments  for  measuring 

70  Do  You  Know?  (Test) 


71  Two  parts  of  a  set  of  8  members 
72-75  Pairs  of  addition  facts — sums  8 
76-77  One  greater;  one  in  addition;  sums  as 
great  as  1 0 

78-79  Two  greater;  two  in  addition;  sums  as 
great  as  1 0 

80  Using  addition  and  subtraction — sums  as 

great  as  7 

81  Do  You  Remember?  (Review) 

82-85  Pairs  of  subtraction  facts — sums  8 
86-87  One  less;  one  in  subtraction;  sums  as 

great  as  1 0 

88-89  Two  less;  two  in  subtraction;  sums  as 
great  as  1 0 

90  Addition  facts  and  subtraction  facts — 

inverses 

91  Practice  on  addition  and  subtraction  facts 

92  Using  addition  and  subtraction — sums  as 

great  as  7 

93  Geometric  ideas:  simple  closed  curves 
94-96  Do  You  Know?  (Tests) 
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Teaching  Book  One,  Second  Half,  Page  1  (Inventory) 


Pupil’s  Objectives 

To  test  the  ability  (a)  to  deal  with  the  serial  order  of  the  whole 
numbers  through  10;  (b)  to  write  selected  numerals  0-10;  (c)  to 
recognize  patterns  and  the  word  names  for  the  whole  numbers 
through  ten\  and  (d)  to  show  sets  having  as  many  as  10  members. 

Background 

The  work  of  text  pages  1  and  2  should  not  prove  new  or  difficult 
to  your  pupils  since  it  was  covered  in  Book  One ,  First  Half.  How¬ 
ever,  your  pupils  should  benefit  from  the  exploration  activities 
and  the  inventory  nature  of  these  two  text  pages. 

Pr e-Book  Lesson 

Ask:  Have  any  of  you  ever  been  on  a  treasure  hunt?  If 

iome  children  have,  let  them  tell  a  bit  about  a  treasure  hunt, 
[f  not,  explain  what  a  treasure  hunt  is.  In  either  event,  bring 
aut  the  idea  that  in  some  treasure  hunts  you  go  from  one  place  to 
another  and  then  on  to  another  place  and  so  on  until  you  finally 
ind  the  treasure. 

*  The  picture  of  the  Ginn  Arithme-Stick  indicates  that  this  device  is  a 
lseful  aid  for  this  lesson.  This  aid  is  discussed  on  page  [x]  and  listed  on 
aage  [215]. 


1  (Second  Half) 

Sets  and  Numbers 
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Using  the  Text  Page 

•  Ex.  1 .  Say  to  the  children:  Let’s  open  our  books  to  page  1. 
Look  carefully  at  the  picture  at  the  top  of  this  page.  What 
do  you  see  in  the  treasure-hunt  picture?  Help  the  children 
name  the  objects  but  not  necessarily  in  correct  serial  order. 

Now  say:  Let’s  find  1  in  the  picture.  Where  shall  we  go 
from  there?  As  pupils  say,  “To  2,”  tell  them  to  make  a  mark 
(demonstrate)  from  the  1  to  the  2.  Do  the  same  for  proceeding 
from  2  to  3.  Then  say:  Now  keep  on  making  marks  in  this 
same  way,  going  from  one  numeral  to  the  next  until  you  come 
to  the  treasure  at  10.  The  marks  will  show  you  the  path  the 
treasure  hunter  might  follow  to  find  the  treasure. 

•  Ex.  2.  Say :  Now  look  at  the  first  row  of  red  boxes.  Trace 
over  the  dashed  9.  Who  wants  to  read  the  three  numerals  in 
this  first  row  and  then  tell  us  what  we  should  do  in  the  second 
row?  What  numeral  should  be  written  after  the  5  in  the  second 
row?  Finish  the  work  of  the  next  two  boxes  in  the  same  way 
and  stop. 

•  Ex.  3.  Now  look  at  the  next  set  of  boxes.  How  are  these 
different  from  the  first  set  you  worked?  (This  time,  it  is  the 
first  numeral  that  is  missing.)  Trace  over  the  6  in  the  first  row 
of  boxes  and  then  write  the  correct  numeral  in  each  of  the 
next  three  rows. 

•  Ex.  4.  Now  look  at  the  first  row  of  boxes  going  across  the 
page.  Some  of  these  boxes  have  star  patterns  in  the  little 
spaces  at  the  top  and  some  have  words. 

Look  at  the  first  box.  How  many  stars  do  you  see  in  the 
space  at  the  top?  (5)  Do  you  see  that  a  dashed  5  has  been 
written  in  the  box  to  tell  how  many  stars  there  are?  Trace 
over  this  numeral  with  your  pencil.  Now,  write  numerals  to 
tell  how  many  stars  you  see  in  each  of  the  next  two  boxes 
and  then  the  numeral  for  each  number  word. 

•  Ex.  5.  Now  look  at  the  boxes  at  the  bottom  of  this  page. 

In  the  first  box  the  6  in  the  corner  tells  you  that  you  are 

to  draw  a  ring  around  six  of  the  dots.  Draw  the  ring. 

Look  carefully  at  the  sets  of  dots  in  the  box  with  8  in  the 
corner.  How  many  dots  are  there  in  the  left-hand  set  in 
this  box?  (5)  You  are  to  draw  a  ring  around  these  dots  and 
around  enough  more  in  the  other  set  so  that  your  ring  will  go 
around  8  dots  in  all. 

In  each  of  the  next  two  boxes,  draw  as  many  dots  as  the 
numeral  in  the  corner  tells  you  to. 


Individualizing  Instruction 

•  Let  more  capable  children  draw  an  outline  of  an  island  similar 
to  that  on  the  text  page  or  of  their  own  original  design.  They 
may  then  produce  their  own  “Treasure  Hunt  Picture”  by  making 
10  drawings  or  pasting  10  small  appropriate  pictures  at  different 
places  on  the  island,  one  picture  being  that  of  a  treasure  chest. 
Let  them  then  write  the  numerals  1-10  as  on  the  text  page  and 
make  marks  joining  the  numerals  to  show  correct  serial  order  as 
well  as  the  path  to  the  treasure.  Post  the  best  of  these  pictures. 

•  Let  all  pupils  work  in  pairs  on  the  following  activity.  On 
folded  sheets  of  paper  showing  8  boxes,  4  in  each  of  two  rows,  let 
one  pupil  write  any  four  of  the  number  words  one  through  ten  or 
make  dot  patterns  for  any  four  numbers  (to  ten).  The  partner 
will  then  write  the  appropriate  numeral  below  the  number  word 
or  number  pattern.  Repeat  this  activity  reversing  the  work  to  be 
done  by  each  pupil. 


Recording  the  Inventory 

After  the  work  of  this  page  is  completed,  check  it  and  record 
each  child’s  status  on  your  inventory  sheet  (page  [110]). 

Serial  order  of  numbers  through  10/  writing  numerals  0  through  10  [113] 


Serial  order  of  numbers  through  10;  writing  numerals  0  through  10 


nut 


Teaching  Book  One,  Second 


Half,  Page  2  (Inventory) 


Pupil’s  Objectives 


Individualizing  Instruction 


(a)  To  identify  and  indicate  orally  the  numbers  for  sets  of  as 
many  as  10  members;  (b)  to  identify  and  show  sets  having  as 
many  as  10  members;  and  (c)  to  indicate  the  ordinal  number  of 
a  set  member. 

Pre-Book  Lesson 

Have  some  of  the  children  tell  about  various  kinds  of  parties 
they  have  attended.  Then  ask:  How  many  of  you  have  ever 
been  to  a  Valentine  party?  Have  them  tell  about  some  of  the 
things  they  did  at  the  Valentine  party. 


The  inventory  work  of  text  pages  1  and  2  may  reveal  an 
of  weakness.  Devise  such  exercises  as  will  both  confirm  and  c 
rect  these  weaknesses.  In  this  work,  be  guided  by  the  exerci 
on  the  text  pages.  Pegboard  Discovery  Guides*  are  also  useful  : 
correcting  weaknesses. 

Recording  the  Inventory 

After  the  children  have  finished  this  page,  examine  the  work 
each  child  carefully.  Then  record  the  results  on  the  inventc 
record  sheet  you  have  prepared  for  use  with  page  1 . 


Using  the  Text  Page 

•  Ex.  7.  Talk  with  the  children  about  the  various  things  they 
see  in  the  picture  (children,  party  hats,  balloons,  glasses,  plates, 
cakes,  hearts  on  the  tablecloth,  and  so  on)  but  avoid  indicating 
how  many  things  there  are  of  each  kind. 

•  Ex.  2.  Say  to  the  children:  Look  at  the  row  of  things  just 
below  the  big  picture.  Do  you  see  the  pictures  of  the  glass, 
the  paper  heart,  the  paper  hat,  the  boy,  and  the  plate?  Who 
thinks  he  can  tell  me  what  we  are  to  do  each  time?  Bring  out 
the  idea  that  the  children  are  to  find  how  many  of  each  thing  they 
see  in  the  big  picture  and  then,  choosing  from  the  three  numerals 
given  below  the  small  picture,  draw  a  ring  around  the  numeral 
that  tells  how  many  of  that  thing  there  are  in  the  big  picture. 

Say  to  the  children:  How  many  glasses  do  you  see  on  the 
table  in  the  big  picture?  As  the  children  respond  correctly  say: 
Yes,  there  are  8  glasses  on  the  table  in  the  big  picture.  Do 
you  see  that  a  dashed  ring  has  been  drawn  around  the  nu¬ 
meral  8  just  below  the  picture  of  the  glass?  Take  your  pencil 
and  trace  over  the  dashed  ring  to  show  that  there  are  8 
glasses  on  the  table  in  the  party  picture. 

Then  say  to  the  children :  Now,  how  many  hearts  do  you  see 
on  the  tablecloth  in  the  party  picture?  Are  there  8  or  10 
or  9?  Draw  a  ring  around  the  numeral  that  tells  how  many 
hearts  there  are. 

Then  say  to  the  children:  Now  let’s  see  if  you  can  finish 
the  rest  of  this  row  by  yourselves.  You  are  to  find  out  and 
tell  how  many  paper  hats  you  see  in  the  big  picture,  how  many 
boys  you  see  in  the  big  picture,  and  how  many  plates  you  see. 
Each  time  you  are  to  draw  a  ring  around  the  numeral  that 
tells  how  many. 

•  Ex.  3.  Next,  say  to  the  children :  Now  look  at  the  next  row 
on  this  page.  For  the  row  beginning  with  the  big  numeral  7 
and  some  pictures  of  hats,  you  are  to  draw  enough  more  hats 
so  that  there  will  be  7  in  all.  One  hat  has  been  drawn  with 
dashed  marks  to  show  you  how  easy  it  is.  Trace  over  this  hat 
and  then  make  as  many  more  hats  as  you  need  so  that  in  all 
you  will  have  7  hats  in  this  row. 

Say  to  the  children:  Now  look  at  the  last  two  rows  on  this 
page.  In  each  row,  one  of  the  things  you  need  to  draw  has 
been  started  with  dashed  marks.  Trace  over  this  one  and 
then  draw  some  more  so  there  will  be  10  glasses  in  all  in  one 
row  and  9  cupcakes  in  all  in  the  last  row. 

Say:  Now  look  back  to  the  big  picture  at  the  top  of  the 
page.  Look  at  the  row  of  hearts  which  you  see  on  the  front 
of  the  tablecloth. 

Take  your  red  crayon  and  color  the  second  heart  from  the 
left.  After  that  has  been  done,  give  the  following  instructions: 

Draw  a  ring  around  the  fifth  heart  from  the  left. 

Put  an  X  on  the  third  heart. 

Put  a  big  dot  inside  the  fourth  heart. 

4]  Identifying  the  number  of  a  set  and  showing  sets 


*  See  9R  and  9S,  page  [215]. 


—  2  (Second  Half)  - 

Working  with  Sets  and  Numbers 


How  many? 

How  many? 
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Teaching  Book  One,  Second  Half,  Page  3 


Pupil’s  Objective 

To  resurvey  the  ideas  and  language  pertaining  to  joining  of  sets 
lS  readiness  for  introducing  adding  of  numbers. 

New  Word 

animals 

Background 

Previously,  in  Book  One,  First  Half,  children  have  worked  with 
he  idea  of  joining  one  set  to  another  to  form  a  new  set.  In 
his  connection  they  have  identified  the  number  of  members  for 
ach  of  the  sets  involved  in  the  joining  and  the  number  of  mem- 
lers  for  the  resulting  new  set.  Here  we  review  and  reinforce 
hese  ideas  in  anticipation  of  the  work  to  follow  on  page  4,  which 
elates  the  operation  of  addition  of  whole  numbers  to  the  union 
f  disjoint  sets. 

Teacher’s  Preparation 

Have  available  a  flannel  board*  with  sets  of  assorted  animal 
nd  bird  cutouts  (each  set  not  to  exceed  5).  Also  have  available 
le  numerals  1-5.  If  you  have  them,  place  Pegboard  Discovery 
hides**,  cards  1  through  4,  on  the  aids  table. 


*  See  2  and  5,  page  [215].  **  See  9R  and  9S,  page  [215]. 


■  3  (Second  Half) 

Joining  a  Set  to  a  Set 


Pre-Book  Lesson 

•  Place  a  set  of  three  animal  cutouts  on  the  flannel  board  and 

ask:  How  many  animal  cutouts  are  in  this  set?  Have  the 
numerals  1-5  spread  out  on  the  demonstration  table.  Who  can 
place  the  correct  numeral  cutout  below  this  set?  Now  to  the 
right  place  a  set  of  two  animal  cutouts  on  the  flannel  board  and 
ask :  How  many  animal  cutouts  are  in  this  set?  Who  can  place 
the  correct  numeral  below  this  set?  Who  can  put  together 
the  two  sets?  How  many  animal  cutouts  are  there  in  all? 
Who  can  use  the  words  and  and  are  in  order  to  tell  about  3 
animals,  2  animals,  and  5  animals? 

•  Repeat  this  procedure  using  other  sets  of  cutouts. 

Using  the  Text  Page 

•  Let  the  children  look  over  all  the  pictures  of  the  text  page 
and  identify  as  many  as  they  can.  To  avoid  confusion,  it  will 
suffice  to  identify  the  objects  in  Ex.  2-5  as  birds,  snakes,  fish,  and 
coconuts  respectively.  Work  Ex.  1  orally.  How  many  animals 
are  standing  on  the  left  in  the  picture?  Trace  over  the  3  in 
the  number  sentence.  How  many  animals  are  running  to 
join  them?  .  .  .  Trace  over  the  2.  How  many  animals  will 
there  be  in  all?  .  .  .  Write  the  numeral  5  in  the  empty  space. 
Who  will  read  the  sentence  for  us? 

•  You  may  wish  to  work  Ex.  2  in  a  similar  way  before  letting 
the  children  work  the  rest  of  the  page  independently.  Once  the 
work  is  completed,  let  children  read  each  sentence  including  in 
each  the  name  of  the  objects  pictured:  “1  bird  and  3  birds  are 
4  birds”;  “4  snakes  and  1  snake  are  5  snakes”;  “2  fish  and  2 
fish  are  4  fish”;  “2  coconuts  and  3  coconuts  are  5  coconuts.” 
If  it  can  be  done  without  confusing  the  children,  you  may  wish 
to  explain  that,  in  Ex.  5,  3  coconuts  are  joining  the  2  coconuts 
already  on  the  ground. 

Individualizing  Instruction 

•  If  slower  learners  need  additional  help,  you  may  devise  drama¬ 
tizations  in  which  one  set  of  children  is  standing  still  and  another 
set  of  children  is  moving  to  join  them. 

•  Cards  1-4  of  the  pegboard  guides  will  provide  further  help 
for  slower  learners. 

•  More  capable  children  may  cut  out  and  paste  pictures  of  ani¬ 
mals  or  children  to  prepare  exercises  similar  to  those  on  the 
text  page.  You  should  first  make  it  clear  to  the  children  that 
one  set  of  animals  or  children  should  be  still  and  the  second  set 
should  be  moving  toward  the  first  set. 


Union,  as  many  as  5  members 


[115] 


Teaching  Book  One, 

Pupil’s  Objectives 

To  begin  work  with  addition  by  (a)  investigating  the  numbers 
for  two  sets  and  their  union  set;  and  (b)  recording  the  relation¬ 
ships  of  those  numbers  symbolically. 

New  Words 

add ,  addition,  fact 

Background 

When  one  disjoint  set,  A,  is  joined  with  another  disjoint  set,  B 
(see  page  [75]),  a  new  set  results.  This  is  called  the  union  of 
set  A  and  set  B  (A  kJ  B).  Each  member  of  the  original  sets  is  also 
a  member  of  the  union  set.  Correspondingly,  the  binary  opera¬ 
tion  of  addition  involves  operating  on  two  numbers  to  get  one 
number  called  their  sum.  If  n( A)  designates  the  number  of  mem¬ 
bers  for  set  A,  n(B)  designates  the  number  of  members  for  disjoint 
set  B,  and  n(  AW  B)  designates  the  number  of  members  for  the 
union  of  sets  A  and  B,  then  it  is  true  that  n(  A)  +  n(B)  =  n(A  kJ  B). 
When  we  add  two  numbers,  both  less  than  10,  obtaining  their 
sum,  we  have  found  an  addition  fact . 

Teacher’s  Preparation 

Have  available  a  flannel  board*  with  cutouts  of  5  rabbits  and 
5  each  of  various  other  things;  symbols  -f  and  =  ;  words  and 
and  are-,  and  two  sets  of  numerals  1-5.  On  the  chalkboard,  pre¬ 
pare  work  similar  to  Ex.  1  and  2  on  the  text  page,  but  omit  the 
numerals. 


Second  Half,  Page  4 

that  in  each  case  they  are  to  follow  the  same  procedure  as 
Ex.  1  and  2.  If  necessary,  use  Ex.  3  for  illustrative  purpos 
Then,  as  children  work  the  remaining  exercises,  circulate  ama  i 
them  to  be  certain  that  they  understand  what  to  do. 

Since  this  is  the  first  systematic  experience  the  children  ha 
had  with  the  equals  sign,  it  would  be  very  advantageous  to  ha 
children  read  the  sentences  that  they  have  recorded.  Begin  w 
Ex.  3  and  have  children  read  aloud  their  work  in  the  two  w; 
explained  under  Pre-Book  Lesson. 

Individualizing  Instruction 

•  If  you  feel  that  some  of  the  slower  learners  need  additioi 
experiences  with  this  kind  of  work,  you  will  want  to  prepare  yc 
practice  materials  carefully.  For  one  thing,  your  pictorial  repi 
sentations  should  be  dynamic  in  nature.  Each  picture  shot 
show  the  members  of  one  set  in  the  process  of  joining  those  : 
another  set.  You  may  find  it  helpful  to  use  gummed  seals  t  ■ 
picting  various  kinds  of  animals  to  make  up  pictorial  represen  ■ 
tions  of  the  desired  nature.  After  the  set  sentence  has  be  j 
discussed,  be  sure  to  stress  the  work  with  numbers  alone — i  , 
the  addition  operation  and  the  resulting  addition  fact. 

•  If  you  feel  it  necessary  to  go  back  to  dynamic  action,  h;  : 
more  capable  children  act  out  various  joining  situations  in  wh  i 
one  set  of  children  actually  joins  another  set.  Have  the  slo.  ' 
learners  say  each  set  sentence  as  well  as  the  addition  fact. 

r -  4  (Second  Half) - 


Pre-Book  Lesson 

•  Say:  Three  rabbits  are  playing  in  a  field.  Put  3  rabbit 
cutouts  on  the  flannel  board.  Two  more  rabbits  join  them. 
Show  2  more  rabbit  cutouts.  How  many  rabbits  in  all  are  play¬ 
ing  in  the  field?  Show  the  set  sentence  in  short  form,  3  and  2  are  5 
and  have  it  read,  “3  rabbits  and  2  rabbits  are  5  rabbits.” 

Explain  to  the  children  that  we  may  think  only  the  numbers 
for  the  sets  and  write,  “3  +  2  =  5.”  We  call  this  adding  the  num¬ 
bers  3  and  2.  We  call  3 -f  2  —  5  an  addition  fact.  For  this  fact, 
we  read,  “Three  plus  two  equals  five.” 

•  Using  other  sets  of  cutouts,  repeat  the  above  for  similar  ex¬ 
periences. 

•  Making  use  of  the  material  previously  written  on  the  chalk¬ 
board,  have  pupils  complete  the  one  or  two  exercises  as  prepara¬ 
tion  for  work  on  the  text  page. 

Using  the  Text  Page 

•  For  each  of  Ex.  1-2,  pupils  should 

a.  Identify  the  size  of  the  left-hand  group  shown. 

b.  Identify  the  size  of  the  right-hand  group.  (They  should 
note  that  the  animals  in  the  right-hand  group  are  coming  to  join 
the  other  animals.) 

c.  Draw  a  ring  around  all  the  animals  to  emphasize  the  to¬ 
getherness. 

d.  Find  how  many  animals  there  are  in  all. 

e.  Record  this  information  in  two  ways:  the  short  set-sentence 
form  and  the  addition-fact  form. 

Have  children  find  now  that  A.  is  used  to  stand  for  addition. 
It  will  be  used  often  throughout  the  text  from  now  on. 

•  With  the  children,  look  at  the  remaining  pictures  and  exer¬ 
cises  on  the  page.  Identify  what  is  pictured  in  each  exercise. 
Talk  about  these  pictures,  being  certain  that  children  understand 


Addition  and  Addition  Facts 


1. 


2. 


You  can  add  three  and  two. 
The  addition  fact  is 

3  +  2=5. 


You  can  add  one  and  fou 
The  addition  fact  is 


1  +  4 


5 


are 


3  +  2  =  5  is  the  A.  fact. 


What  are  the  addition  facts? 


What  are  the  A.  facts? 


*  See  2  and  5,  page  [215], 

[116] 


Addition,  sums  as  great  as  5 


Teaching  Book  One,  Second  Half,  Page  5 


\ 


Pupil’s  Objective 

To  extend  work  with  the  union  of  sets  and  the  addition  of 
;heir  numbers. 

New  Words 

finish,  show 

Background 

On  the  preceding  page  the  pictures  themselves  suggested  the 
dea  of  joining  one  set  to  another.  Here,  on  page  5,  the  pictures 
hemselves  do  not  suggest  the  action  of  joining.  This  becomes 
m  action  in  thought  rather  than  an  action  suggested  pictorially. 
n  fact,  the  idea  of  the  union  of  two  sets  does  not  explicitly  in¬ 
volve  the  actual  joining  of  one  set  to  the  other.  The  union  of 
wo  sets,  by  definition,  is  that  set  consisting  of  all  members  of  the 
)ne  set  and  also  all  members  of  the  other  set.  The  act  of  joining 
nay  help  clarify  this  essential  idea  of  union,  but  it  is  not  a  neces- 
lary  condition  for  the  union  of  two  sets. 

Teacher’s  Preparation 

Have  available  a  flannel  board  with  5  circle  shapes,  3  red  and 
l  blue  (or  whatever  is  available) ;  symbols  +  and  =  ;  and  two 
ets  of  numerals  1-5.  Also  have  available  square  and  rectangle 
hapes. 

-  5  (Second  Half)  - 

Working  with  Addition 


On  the  chalkboard  write  several  incomplete  short  set  sentences 
of  the  form :  _ and _ are _ . 

Pre-Book  Lesson 

•  Place  the  3  red  circle  shapes  and  the  2  blue  circle  shapes  on 
the  flannel  board.  Look  at  the  circle  shapes  on  the  flannel 
board.  How  many  red  shapes  are  shown?  (3)  How  many 
blue  shapes  are  shown?  (2)  How  many  circle  shapes  are  shown 
in  the  whole  set?  (5)  Who  can  tell  a  sentence  about  these  two 
sets  of  circle  shapes?  Complete  the  short  set  sentence  on  the 
chalkboard  3  and  2  are  5  and  ask:  Who  can  read  this  sentence 
about  the  sets  of  shapes?  Require  children  to  name  the  objects 
involved  (circle  shapes). 

Show  the  cutouts  of  the  numerals  1-5  and  the  symbols  -f-  and 
=  .  Who  can  use  these  cutouts  to  show  the  addition  fact  on 
the  flannel  board  below  the  circle  shapes? 

•  Repeat  the  above  procedure  using  sets  of  square  or  triangle 
shapes.  Sums  for  facts  should  not  exceed  5. 

Using  the  Text  Page 

•  Help  the  children  to  identify  the  instruments  pictured  on 
this  text  page  before  working  Ex.  1  and  2  orally.  Ask:  How 

many  horns  are  shown  in  the  first  set?  .  .  .  second  set?  .  .  . 
whole  set?  .  .  .  Who  can  tell  a  set  sentence  about  the  horns?  .  . . 
(2  horns  and  2  horns  are  4  horns.)  What  addition  fact  do  these 
horns  make  you  think  of?  (2  plus  2  equals  4.)  Trace  over  the 
numeral  4. 

•  Work  Ex.  2  in  a  similar  way.  Then  allow  the  children  to 
work  the  page  independently.  Give  help  as  needed. 
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Individualizing  Instruction 

•  If  all  pupils  appear  to  need  further  practice  in  recording 
addition  facts,  you  may  want  to  prepare  practice  sheets  using 
pictures  of  representative  items  similar  to  the  last  three  exercises 
on  this  text  page. 

•  You  may  wish  to  have  some  of  your  more  capable  children  make 
pictures  of  subsets  similar  to  those  at  the  bottom  of  the  text  page. 
These  could  be  used  as  additional  practice  material  for  slower 
learners  who  need  further  experiences  in  showing  A.  facts. 

Reminder 

Remember  to  maintain  the  ability  to  count  by  rote  as  far  as  50. 
Also  take  advantage  of  opportunities  to  have  children  count  ob¬ 
jects  orally  to  identify  and  reproduce  sets  not  exceeding  50 
members,  as  the  need  arises.  Also,  when  opportunity  offers,  give 
attention  to  the  relative  sizes  of  various  sets.  Selected  guides 
from  the  Pegboard  Discovery  Guides*  will  provide  a  variation  in 
experiences. 

•  See  9R  and  9S,  page  [215]. 


Addition,  sums  as  great  as  5 
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Teaching  Book  One, 


Pupil’s  Objectives 

(a)  To  show  sets  of  objects  and  the  addition  facts  associated 
with  their  joining;  and  (b)  to  use  these  skills  to  help  work  addition 
problems. 

New  Words 

draw,  picture 

Background 

On  each  of  the  two  preceding  pages,  children  have  been  asked 
to  show  an  addition  fact  that  may  be  associated  with  a  particular 
picture  or  representation.  Here,  on  page  6,  children  are  asked  to 
do  a  quite  different  kind  of  thing — to  draw  a  simple  picture  or 
representation  that  may  be  associated  with  a  specified  addition. 
This  picture  then  can  be  used  as  a  “helper”  in  finding  the  sum 
of  two  given  numbers. 

Teacher’s  Preparation 

Write  the  following  on  the  chalkboard : 

a.  2  +  1  =  [7]  b.  1+3  =  A  c.  3  +  2=<?) 

2  +  1  =□  1+3  =  A  3  +  2=0 

Pr e-Book  Lesson 

•  Today  we  are  going  to  draw  pictures  to  help  us  think 
about  addition  facts.  Who  can  read  the  first  number  sentence 
written  on  the  chalkboard?  Why  is  there  a  question  mark  in 
the  frame?  Who  can  draw  a  picture  of  two  sets  of  rings  below 
the  number  sentence  to  help  us  find  the  answer?  What  sign 
shows  that  we  can  add  the  numbers  for  these  sets  to  find  the 
answer?  Who  can  tell  us  a  sentence  about  the  rings  in  the 
smaller  sets  (subsets)  and  in  the  whole  set?  (2  rings  and  1  ring 
are  3  rings.)  Who  can  finish  showing  the  addition  fact? 

•  Work  Ex.  b  and  c  in  the  same  way. 


Using  the  Text  Page 

•  Have  the  children  look  at  Ex.  1 .  Say:  In  this  first  box,  trace 
over  the  two  dashed  rings  shown.  Then  trace  over  the  one 
dashed  ring.  How  many  rings  are  there  in  the  whole  set? 
What  numeral  must  we  write  in  the  frame  to  show  the  addi¬ 
tion  fact?  (3)  Now  let’s  read  the  sentence  together:  “2  plus  1 
equals  3.” 

•  In  a  similar  manner,  use  Ex.  2  and  3  for  illustrative  purposes 
if  this  appears  to  be  necessary.  Then  have  the  children  work  inde¬ 
pendently  through  Ex.  9. 

•  Next  say:  Look  at  Ex.  10  at  the  bottom  of  the  page.  I  will 
read  a  problem.  Then  we  will  work  it  together. 

Ralph  had  a  small  marble  and  4  large  marbles.  How 
many  marbles  did  he  have  all  together? 

Now,  look  at  the  1  dashed  ring  and  the  4  dashed  rings. 
Trace  over  these  rings.  Who  can  tell  us  the  set  sentence  about 
the  putting  together  of  the  rings?  (1  ring  and  4  rings  are  5 
rings.)  Now,  trace  over  the  addition  fact  shown  below  the 
rings. 

•  Use  the  following  problems  and  have  children  work  Ex.  11 
with  only  the  +  and  =  symbols  shown  dashed,  and  Ex.  12  with¬ 
out  any  dashed  helps. 

For  Ex.  1 1  : 


Jack  had  3  freight  cars  and  2  passenger  cars  for  his  train. 
How  many  cars  did  Jack  have  all  together  for  his  train? 
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For  Ex.  12: 


Alice  had  1  book.  Joe  had  3  books.  How  many  books 
did  Alice  and  Joe  have  all  together? 


Individualizing  Instruction 

•  For  this  page,  the  principal  source  of  difficulty  may  be  t 
problem  work  and,  in  this  connection,  the  use  of  drawings 
representative  items.  You  may  have  to  work  with  slower  learnt 
specifically  on  the  idea  that  we  can  let  something  such  as  a  ri: 
stand for  the  object  we  are  talking  about.  If  necessary,  use  manip 
lative  materials  to  help  children  grasp  this  idea.  For  exampl 
have  5  children  stand  in  a  row  in  back  of  a  table.  Put  a  sm: 
block  or  counter  in  front  of  each  child.  Have  the  children  see  th 
there  is  one  block  for  each  child.  Move  on  to  the  idea  that  ' 
could  let  each  block  stand  for  a  child.  We  have  as  many  bloc 
as  there  are  children.  If  the  children  were  not  there,  we  cou 
count  the  blocks  and  know  that  the  number  of  children  is  t 
same  as  the  number  of  blocks. 

•  The  more  capable  children  in  your  class  may  do  some  work 
making  up  problems.  As  you  observe  them,  have  one  pupil  ma 
a  problem  for  one  of  the  first  nine  exercises,  and  have  anoth 
pupil  work  it. 
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Drawing  Pictures  for  Addition  Facts 


1-  2  +  1  = 

0 

2’  3  +  2  =  A 

3>  4  +  1  = 

OO 

O 

OO 

So 

OO 

oo 

2  +  1  = 

13 

5 

3  +  2  =  A 

4  +  1  = 

c 


4. 


2  +  2 


-0 


6. 


O  O  ' 

o  o 


2  +  3  -  /K 

o  o 


o  o 


o 


2  +  2  =  i~*~n 

1  +  4  = 

© 

2  +  3  =  A 

7-  1  +  1  =  (?) 

8*  3  +  1  = 

□ 

9-  1  +  3  =  A 

o  o 

o 

oo 

o 

0  go 

1  +  1  =  <2) 

3  +  1  = 

4 

1  +  3  =  A 

10.  Draw  a  picture. 

oo 
oo 


11.  Draw  a  picture. 


12.  Draw  a  picture 


o 


H"  M-  —  5 


O  Q  O 

ou  o 


n  oc 
°  O 


3+2=5 


I  +  3  =  + 


Addition,  sums  as  great  as  5 
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Pupil’s  Objective 

To  develop  the  ability  to  use  familiar  addition  facts  in  working 
oblems. 


New  Words 

cups,  plates 


Background 


Many  verbal  problems,  oral  or  written,  require  that  we  find 
e  number  of  members  for  the  union  of  two  disjoint  sets.  Many 
nes  the  problem  statement  makes  it  quite  explicit  that  one  set  is 
ing  joined  with  another,  as  in  the  following  instance :  “Tommy 
id  3  marbles.  His  brother  gave  him  2  more  marbles.  How 
any  marbles  did  Tommy  have  then?”  At  other  times  the  need 
r  finding  the  number  of  members  in  the  union  of  two  disjoint 
ts  is  implicit  in  the  problem  statement,  but  there  is  no  explicit 
ining  action  indicated.  For  instance:  “Tom  has  3  red  marbles 
d  2  green  marbles.  How  many  marbles  does  Tom  have  in 
?”  (It  is  to  be  understood  that  he  has  no  marbles  other  than 
»  red  ones  and  the  green  ones.)  In  each  instance  we  may  asso- 
ite  with  the  problem  the  addition  of  the  numbers  3  and  2.  The 
m  of  these  numbers,  5,  indicates  the  number  of  members  in 
;  union  of  the  two  sets  and  thus  provides  the  numerical  answer 
•  the  problem.  In  each  instance  we  may  make  the  following 
tement:  “Three  marbles  and  two  marbles  are  five  marbles.” 
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Using  Addition 


9  C 

plates  and  plates  are  plates. 


_2_  cups  and  _1 _ 


cup  are 


cups. 


|  3*3 
•  _4_±1 


=  6 


—  6 


*4  plates 


cups 


plates 


Also,  in  each  instance,  we  may  associate  the  following  addition 
fact  with  the  problem:  3  +  2  =  5.  In  the  latter  instance  the  sum 
of  the  two  numbers  is  then  interpreted  in  relation  to  the  problem 
statement,  to  give  an  answer  of  5  marbles.  This  page  has  problem 
situations  in  which  an  explicit  joining  action  is  involved.  At  this 
stage  all  problems  are  stated  orally.  The  first  two  problems  re¬ 
sult  in  statements  about  sets  of  things.  The  last  four  problems  call 
for  the  association  of  an  addition  fact  with  each  problem.  Also, 
in  each  instance,  the  problem  statement  is  to  be  translated  into 
an  appropriate  dot  picture. 

Teacher’s  Preparation 


Have  available  sets  of  classroom  objects  (most  sets  not  to  ex¬ 
ceed  5,  but  one  or  two  sets  of  6);,  4  books,  5  crayons,  5  pencils, 
3  paste  jars,  6  blocks,  and  so  on.  On  the  chalkboard,  draw  the 
following  dot  pictures,  each  followed  by  an  incomplete  sentence : 


books  and _ books  are _ books. 

pencils  aad _ pencil  are _ pencils. 


Pre-Book  Lesson 

•  Place  2  books  on  the  demonstration  table  and  ask :  How 
many  books  are  on  the  table?  Place  2  more  books  a  short  dis¬ 
tance  from  the  first  2  and  ask :  How  many  more  books  were  put 
on  the  table?  Join  the  two  sets  of  books  and  ask:  How  many 
books  are  there  in  all?  Who  can  tell  us  what  the  first  dot  pic¬ 
ture  on  the  chalkboard  shows?  Who  can  complete  the  sen¬ 
tence  that  follows  this  dot  picture? 

•  Devise  and  work,  in  a  similar  way,  a  problem  involving 
pencils  as  suggested  by  the  dot  picture  b  above. 


Using  the  Text  Page 

The  problems  below  are  to  be  read  to  the  children,  one  at  a 
time.  The  first  two  problems  may  be  solved  by  looking  at  the 
picture.  The  remaining  problems  have  a  similar  setting  but  the 
solutions  are  not  to  be  found  in  the  picture.  Helpful  dot  pictures 
are  shown  for  the  first  two  problems.  Children  are  to  make  similar 
dot  pictures  for  the  other  problems. 

For  Ex.  1-4,  read  each  of  the  first  four  problems  and  have  the 
pupils  show  the  set  sentence  or  the  addition  fact  as  indicated  on 
the  text  page.  Notice  the  return  to  the  problem  situation  in  Ex. 
3-4,  in  that  the  sum  is  shown  with  a  label  after  the  fact  is  shown  to 
determine  the  answer  to  the  problem.  A  special  instruction  is 
included  below  for  Ex.  5  and  6. 

Ex.  7.  There  are  3  plates  on  the  table.  Jane  is  placing 
2  more  plates.  How  many  plates  will  there  be  on  the  table 
in  all? 

Ex.  2.  There  are  2  cups  on  the  table.  Jill  is  bringing  1 
more  cup.  How  many  cups  will  there  be  on  the  table  in  all? 

Ex.  3.  On  another  table  there  are  2  large  plates  and  2 
small  plates.  How  many  plates  in  all  are  on  the  other  table? 

Ex.  4.  On  that  table  there  are  2  large  cups  and  3  small 
cups.  How  many  cups  in  all  are  on  that  table? 

*Ex.  5.  Jane  washed  3  large  plates  and  3  small  plates. 

How  many  plates  did  Jane  wash? 

*Ex.  6.  Jill  washed  4  big  cups  and  2  small  cups.  How 
many  cups  did  Jill  wash? 

*  The  problems  suggested  for  Ex.  5  and  6  involve  sums  greater  than  5. 
If  you  feel  that  your  pupils  can  meet  this  challenge  and  solve  the  problems 
with  the  help  of  dot  pictures,  you  may  read  each  problem  as  shown.  If  not, 
you  may  substitute  1  for  either  number  in  each  problem. 

Problem-solving,  sums  as  great  as  5 
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Pupil’s  Objective 

To  resurvey  the  ideas  and  language  pertaining  to  removing  of 
a  set  as  readiness  for  introducing  subtracting  a  number. 


Background 

Previously,  in  Book  One,  First  Half,  children  have  worked  with 
the  idea  of  removing  from  a  set  one  of  its  subsets  and  noting  the 
set  which  remains.  Children  also  have  dealt  with  statements 
which  specify  the  number  of  members  in  the  original  set,  the 
number  of  members  in  the  set  removed,  and  the  number  of  mem¬ 
bers  in  the  set  which  remains.  The  work  of  this  page  reviews  and 
reinforces  these  ideas  in  preparation  for  pages  to  follow  in  which 
the  subtraction  of  one  number  from  another  is  associated  with 
the  removal  of  a  set  from  a  set.  It  is  extremely  important  in  all 
instances  that  children  identify  clearly  from  the  outset  the  whole 
set  from  which  a  subset  is  being  removed. 


Teacher’s  Preparation 

Have  available  a  flannel  board  and  the  same  sets  of  assorted 
animal  cutouts  as  for  text  page  3;  also,  the  numerals  1-5. 


Pre-Book  Lesson 


•  Arrange  on  the  flannel  board  a  set  of  5  animal  cutouts.  If 
possible,  2  animals  should  appear  to  be  moving  away.  Ask:  How 

many  animals  are  there  in  all?  (5)  Who  can  place  the  correct 
numeral  on  the  flannel  board  to  show  the  number  for  the 
whole  set?  Remove  2  animals,  hold  them  up  for  all  to  see  and 
ask:  How  many  did  I  take  away?  (2)  How  many  are  left? 
(3)  Who  can  use  the  words  take  away  and  is  to  tell  the  sentence 
about  2  animals,  3  animals,  and  5  animals?  Who  can  write 
this  sentence  on  the  chalkboard?  We  may  read  this  sentence 
as,  5  animals  take  away  2  animals  is  3  animals. 

•  Repeat  this  procedure  using  other  sets  of  cutouts. 


Using  the  Text  Page 

•  Have  the  children  turn  back  to  text  page  3  and  recall  the 
names  of  the  objects  pictured  which  are  the  same  as  those  of 
text  page  8.  Discuss  the  pictures  in  corresponding  panels  of  these 
two  text  pages.  Help  them  to  see  that  the  number  for  the  set 
joining  another  set  on  page  3  is  the  same  as  the  number  for  the  set 
taken  away  on  page  8. 

•  Work  Ex.  1  orally  with  the  class.  Have  them  identify  the 
number  for  the  whole  set,  the  set  taken  away,  and  the  set  remain¬ 
ing.  As  each  is  identified,  the  children  may  trace  over  the  cor¬ 
responding  dashed  numeral  and  write  in  the  numeral  for  the 
number  for  the  set  remaining. 

•  You  may  wish  to  work  Ex.  2  with  the  children  in  a  similar 
way  before  letting  them  work  the  remaining  exercises  independ¬ 
ently.  Let  them  read  the  completed  short  set  sentences  including 
the  name  of  the  objects  pictured  as  in  Ex.  1  of  the  text  page. 


Individualizing  Instruction 

•  Reversing  the  procedure  of  text  page  3,  you  may  help  slower 
learners  by  means  of  dramatizations  involving  sets  of  children. 
Let  3  or  4  or  5  children  stand  at  the  front  of  the  room  and  then 
let  an  indicated  number  return  to  their  seats.  Develop  the  sen¬ 
tence  for  each  take-away  dramatization. 

•  More  capable  children  may  cut  and  paste  action-pictures  of 
animals  or  children  to  prepare  exercises  similar  to  those  of  the 
text  page.  These  may  be  used  to  provide  practice  for  all  pupils. 
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Removing  a  Set  from  a  Set 


•3  animals  take  away  animals  is  3 .  animals. 


2. 


M~  take  away  3 _  is  J _ 


ii_  take  away  is  J2_ 


3. 


-3_  take  away  J _  is  3  ■ 


3  take  away  3_  is 
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Pupil’s  Objectives 

To  begin  work  with  subtraction  by  (a)  investigating  the  num¬ 
bers  for  the  whole  set,  the  set  taken  away,  and  the  set  remaining; 
nd  (b)  recording  the  subtraction  fact  using  the  symbols  —  and 


On  the  chalkboard,  write  the  following  work  (similar  to  that 
at  the  top  of  text  page  9): 


_ in  all 

take  away _ is 

4-3=  □ 


New  Words 

from,  subtract ,  subtraction 

Background 

Think  of  starting  with  a  set,  A ;  of  removing  one  of  its  subsets, 
and  of  noting  the  remaining  subset,  C.  We  may  symbolize 
lis  idea  in  the  following  way:  A  ~  B  =  C.  It  then  is  true  that 
le  number  of  members  of  A  minus  the  number  of  members 
f  B  is  equal  to  the  number  of  members  of  A  ~  B,  or  C.  That  is: 
(A)  —  n(B)  =  n{ A  ~  B),  or  n( A)  —  w(B)  =  n( C).  Thus,  we  asso- 
iate  the  subtraction  of  one  number  from  another  with  the  re- 
loval  of  a  subset  from  a  set.  We  refer  to  a  statement  such  as 
—  3  =  2  as  a  subtraction  fact. 

Teacher’s  Preparation 

Have  available  sets  of  common  classroom  objects:  5  pencils, 
books,  5  crayons,  5  chairs,  5  cents  (real  or  model),  and  so  on. 
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4, 


Subtraction  and  Subtraction  Facts 

2  3  • 

in 


in  all 

*  • 

7 

4  take  away  2  is  . 

Tou  can  subtract  two  from  four. 
The  subtraction  fact  is 
4-2=2. 

4  -  2  =  2  is  the  S.  fact. 


all 


3 


m 


take  away  I—  is  -==- 
You  can  subtract  one  from  three. 
The  subtraction  fact  is 
3  -  1  = 


3  -  1  =  2  is  the  S.  fact. 


lat  are  the  subtraction  facts? 


5  in  all 


5  -  1  = 


hat  are  the  S.  facts? 


.r  (#J[. 


in  al 


5  in  all 


5  -  2  = 


Pre-Book  Lesson 

•  Place  4  pencils  on  the  demonstration  table  and  ask:  How 
many  pencils  in  all  are  on  the  table?  Who  can  write  the 
numeral  4  in  the  correct  places  on  the  chalkboard?  Remove 
3  pencils  and  hold  them  up  for  the  children  to  see,  asking:  How 
many  pencils  am  I  taking  away?  Who  can  write  the  numeral 
3  in  its  proper  place  in  the  take-away  sentence?  How  many 
pencils  are  left?  Who  can  complete  the  sentence?  Have  it 
read,  “4  pencils  take  away  3  pencils  is  1  pencil.” 

Explain  to  the  children  that  we  may  think  only  the  numbers 
for  the  sets  and  write,  “4  —  3  =  1.”  We  say  we  are  subtracting  the 
number  3  from  the  number  4.  We  call  4—3—1  a  subtraction 
fact.  For  this  fact,  we  read,  “Four  minus  three  equals  one.” 

•  Repeat  a  similar  procedure  with  other  sets  of  classroom  ob¬ 
jects.  Emphasize  the  words  minus ,  equals,  and  subtraction  fact. 

Using  the  Text  Page 

•  Work  Ex.  1  and  2  orally  with  all  pupils.  The  answers  are 
indicated  for  both  exercises,  but  children  should  still  be  asked  to 
identify  the  numbers  for  the  whole  set,  the  set  taken  away,  and 
the  set  remaining  before  being  asked  to  trace  over  the  dashed 
numerals.  Call  special  attention  to  the  subtraction  fact  in  each 
of  the  two  exercises.  Have  pupils  find  now  that  S.  is  used  to 
stand  for  subtraction.  It  will  be  used  often  throughout  the  text 
from  now  on. 

•  Work  Ex.  3  orally  with  the  class.  Although  there  is  con¬ 
siderably  less  recording  to  be  done  in  Ex.  3-6,  the  children’s 
thinking  should  be  guided  along  the  same  steps  as  indicated  in 
Ex.  1  and  2. 

•  Let  children  attempt  to  work  Ex.  4-6  independently  as  you 
move  among  them  giving  help  where  needed.  When  the  work 
is  finished,  call  upon  the  children  to  read  a  set  sentence  and  tell 
about  the  subtraction  fact  for  each  exercise : 

4  cookies  take  away  3  cookies  is  1  cooky. 

4  minus  3  equals  1 

Individualizing  Instruction 

•  If  slower  learners  need  additional  practice,  work  with  them 
in  small  groups  using  manipulative  materials  available  in  the 
classroom:  crayons,  books,  pencils,  candy  bars,  straws,  empty 
milk  cartons,  and  so  on. 

•  Supply  more  capable  children  with  a  set  of  subtraction  facts: 

5-2=3  5—1=4  4-1=3  5-4=1 

4-2=2  3-2=1  3-1=2  4-3=1 

Let  them  either  draw  or  paste  cutout  pictures  to  accompany  or 
illustrate  each  subtraction  fact. 


Subtraction,  sums  as  great  as  5 
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Pupil’s  Objective 

To  extend  work  with  the  removal  of  a  set  and  the  associated 
operation  of  subtraction. 

Background 

On  the  preceding  page  the  idea  of  removing  a  subset  from  a 
set  was  indicated  explicitly  in  each  picture  shown.  Here,  on 
page  10,  we  indicate  in  words  and  numerals  how  many  members 
of  the  set  are  to  be  removed.  The  child  shows  this  by  marking 
an  X  on  each  member  of  the  subset  removed.  He  then  associates 
a  subtraction  fact  with  the  resulting  picture  or  representation. 

Teacher’s  Preparation 

On  the  chalkboard,  show  in  one  place  4  ice-cream  cones  and 
in  another  place  5  rings  in  pattern  form.  Below  the  cone  picture 

write,  “ _ in  all.  Take  away  1.  4  —  1  =  □.”  Below  the  rings 

write,  “ _ in  all.  Take  away  2.  5  —  2  =  A.” 

Pre-Book  Lesson 

•  Have  the  children  first  identify  the  number  for  the  whole 
set  of  ice-cream  cones  and  then  explain  that  they  can  show  taking 
away  one  cone  by  drawing  an  X  through  it.  Ask:  How  many 
cones  are  left?  (3)  What  is  the  subtraction  fact?  (4  —  1  =  [~3~|) 

•  Using  the  rings,  repeat  a  similar  procedure  to  develop  the 

S.  fact,  5  -  2  =  A- 


Using  the  Text  Page 

•  Work  through  Ex.  1  with  the  children,  having  them  identify 
the  number  for  the  whole  set,  trace  over  the  X,  and  then  show 
the  subtraction  fact. 

•  Use  Ex.  2  as  a  second  illustrative  example.  First  have  the 
children  identify  and  record  how  many  in  the  whole  set.  Then 
have  them  take  away  2  by  marking  X’s  on  2  popsicle  pictures. 
Have  them  first  tell  and  then  show  the  subtraction  fact.  Empha¬ 
size  that  we  read  the  —  symbol  as  “minus.” 

•  Have  the  children  work  Ex.  3-8  independently.  Explain 
that  the  subtraction  fact  for  Ex.  7  and  for  Ex.  8  is  to  be  shown  on 
the  mark  provided,  without  the  help  of  frames.  If  necessary, 
demonstrate  with  an  example  at  the  chalkboard. 

Individualizing  Instruction 

•  If  slower  learners  need  more  practice  with  the  crossing-out 
technique  and  the  showing  of  subtraction  facts,  you  may  want  to 
prepare  duplicated  material  similar  to  Ex.  5-8  on  the  text  page. 

•  Have  all  pupils  bring  to  class  some  pictures  of  sets  not  ex¬ 
ceeding  5  members  which  they  have  cut  from  magazines  and 
newspapers.  Then  have  the  children  cross  out  one  or  more  mem¬ 
bers  in  a  set  and  tell  the  subtraction  fact  illustrated  by  the  picture. 

•  Have  your  more  capable  children  prepare  a  bulletin-board  dis¬ 
play,  selecting  the  best  of  the  above  pictures,  to  show 

a.  one  subtraction  fact  about  removal  from  a  set  of  2 : 

2-1  =  1 

b.  two  subtraction  facts  about  removal  from  a  set  of  3: 

3-1=2  and  3-2  =  1 

c.  three  subtraction  facts  about  removal  from  a  set  of  4 : 

4-1=3,  4-2  =  2,  and  4-3  =  1 

d.  four  subtraction  facts  about  removal  from  a  set  of  5 : 
5-1=4,  5-2  =  3,  5-3  =  2,  and  5-4  =  1 
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Working  with  Subtraction 


Finish  to  show  the  subtraction  facts. 
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What  are  the  S.  facts? 
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Pupil’s  Objectives 

(a)  To  show  sets  of  objects  and  the  subtraction  facts  associated 
dth  removal ;  and  (b)  to  use  these  skills  to  help  work  subtraction 
roblems. 

Background 

On  each  of  the  two  preceding  pages  the  child  started  with  a 
ictorial  representation  and  then  associated  with  it  a  specific 
abtraction  fact.  Here,  on  page  11,  we  start  with  an  indicated 
ibtraction  and  the  child  is  asked  to  draw  a  simple  picture  or 
^presentation  with  which  that  fact  may  be  associated  and  to  use 
lis  picture  as  a  helper  in  finding  the  number  of  members  in  the 
;maining  set. 

Teacher’s  Preparation 

On  the  chalkboard,  provide  the  framework  for  several  illus- 
ations  similar  to  those  of  the  text  page : 

-1=$  4-2=00  3-2=© 


-1  =  0 

Pr e-Book  Lesson 


4-2=n 


3-2=0 


•  Point  to  the  first  number  sentence  on  the  chalkboard  and 
itermine  whether  the  children  can  identify  the  3  as  showing  the 
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Drawing  Pictures  for  Subtraction  Facts 
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Draw  a  picture. 
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11.  Draw  a  picture. 
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12.  Draw  a  picture. 

b  o 


5  -  4-  = 


number  for  the  whole  set,  and  the  7  as  showing  the  number  for  the 
part  to  be  taken  away.  Then  have  a  child  draw  3  rings  (illustrating 
the  whole  set)  and  mark  an  X  through  one  of  them  (illustrating 
the  part  taken  away).  How  many  rings  are  left?  (2)  Who  can 
write  in  the  frame  the  numeral  that  shows  the  number  of 
rings  left?  What  sign  shows  that  we  can  subtract  to  find  the 
answer?  Who  can  tell  us  the  subtraction  fact?  (3  minus  1 
equals  2) 

•  Repeat  a  similar  procedure  with  the  second  and  third  chalk¬ 
board  illustrations. 

Using  the  Text  Page 

•  Use  Ex.  1  for  initial  illustration.  Have  the  children  follow  the 
steps  of  the  activity  by  tracing  over  the  rings  and  the  X  through 
one  of  them,  and  then  show  the  JS.  fact. 

•  Use  Ex.  2  for  a  second  illustration,  having  the  children  draw 
the  5  rings  and  marking  X’s  through  3  of  them.  Then  have  them 
show  the  subtraction  fact  by  writing  the  correct  numeral  in  the 
frame. 

•  Have  the  children  work  Ex.  3-9  independently.  Circulate 
among  them  to  give  help  as  needed. 

•  For  Ex.  10-12,  remind  the  children  that  on  an  earlier  page 
of  their  books  (text  page  6)  they  drew  pictures  to  show  addition 
facts.  Read  the  following  problems  in  turn.  For  each  problem 
the  child  is  to  draw  rings  as  he  has  been  doing  in  Ex.  1-9.  Then 
he  is  to  show  the  appropriate  subtraction  fact. 

For  Ex.  10: 

Tom  had  4  marbles.  (Let  the  children  trace  over  the  4 
rings  in  box  10.)  He  gave  1  of  them  to  Jack.  (Let  them 
mark  an  X  through  1  ring.)  How  many  marbles  did  Tom 
have  left?  (Have  children  tell  the  answer  and  trace  over  the 
dashed  subtraction  fact  shown.) 

For  Ex.  11 : 

Suzanne  had  5  balloons.  Two  of  them  blew  away.  How 
many  balloons  were  left? 

For  Ex.  12: 

Sally  had  5  pieces  of  candy.  She  gave  Ellen  4  of  them. 

How  many  pieces  of  candy  did  Sally  have  left? 

Individualizing  Instruction 

•  If  necessary,  provide  additional  experience  with  oral  prob¬ 
lems.  Use  dramatizations  for  some  and  drawings  for  others. 
Often,  the  more  capable  children  can  help  slower  learners  to  work 
out  their  difficulties  in  this  way. 

•  It  is  interesting  at  this  time  to  have  some  more  capable  children 
try  to  write  simple  problems  and  have  other  more  capable  children 
make  the  appropriate  drawings.  A  variation  is  to  have  them 
use  triangle  shapes,  dots,  and  so  on,  instead  of  rings  for  the 
drawings. 

•  If  slower  learners  need  additional  help,  they  may  work  with 
manipulative  materials  such  as  coins,  buttons,  and  other  small 
objects.  Let  them  cover  the  part  of  a  set  to  be  taken  away  and 
tell  the  subtraction  fact.  This  may  be  supplemented  with  slightly 
more  abstract  drawings  on  the  chalkboard  for  each  subtraction 
fact  previously  developed. 
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Pupil’s  Objective 

To  develop  the  ability  to  use  familiar  subtraction  facts  in 
working  problems. 


*Ex.  5.  Tom  blew  6  bubbles.  Then  3  of  them  broke. 
How  many  of  Tom’s  bubbles  were  left? 

*Ex.  6.  Ellen  fixed  6  glasses  of  magic  bubble  water.  She 
gave  2  of  the  glasses  to  her  sisters.  How  many  glasses  of  the 
bubble  water  did  Ellen  have  left? 


New  Words 

bubbles,  glassies) 

Background 

Many  problem  situations  involve  the  idea  of  removing  a  sub¬ 
set  from  a  set  and  specifying  the  number  of  members  in  the 
other  subset.  Here,  on  this  page,  we  deal  with  oral  problems  of 
this  kind  and  associate  subtraction  facts  with  such  set  situations. 
In  each  instance,  the  child  is  asked  to  draw  a  dot  picture  to 
represent  the  problem  situation,  he  is  asked  to  show  a  subtrac¬ 
tion  fact  that  may  be  associated  with  the  problem  situation,  and 
he  then  is  asked  to  interpret  the  answer  in -relation  to  the  stated 
problem.  For  instance,  consider  this  particular  problem:  “Jane 
had  5  doll  dresses.  She  gave  one  of  them  to  Nancy.  How  many 
doll  dresses  did  Jane  then  have?”  We  may  associate  with  this 
problem  the  subtraction  fact  5  —  1=4.  The  answer  4  is  then 
interpreted  to  indicate  that  Jane  then  had  4  doll  dresses  left. 


Using  the  Text  Page 

The  work  of  this  page  is  the  counterpart  of  that  on  text  page 
7  which  involved  using  familiar  addition  facts  in  problem  situa¬ 
tions.  This  time,  however,  subtraction  facts  are  to  be  used. 

•  First,  discuss  with  the  children  the  things  they  see  in  the 
picture.  Ask  specific  quantitative  questions. 

•  The  problems  below  are  to  be  read  to  the  children,  one  at  a 
time.  Helping  dot  pictures  are  shown  for  the  first  two  problems. 
The  children  are  to  make  similar  dot  pictures  for  the  other  prob¬ 
lems.  Work  Ex.  1  with  the  children  and  have  them  trace  over 
the  dashed  answers. 

You  may  wish  to  explain  the  following  general  procedure  for 
solving  problems  orally  as  you  work  Ex.  1  with  all  pupils  or  you 
may  have  the  steps  written  oa  the  chalkboard  or  on  a  chart  and 
refer  to  them  as  you  work  a  problem : 

a.  Listen  to  a  problem  carefully  as  it  is  read  to  you  to  help 
you  draw  your  dot  picture. 

b.  Is  the  problem  about  joining  parts  or  taking  a  part  away 
from  a  set? 

c.  Draw  the  dot  picture  for  the  problem  in  the  little  box. 

d.  What  does  the  picture  show?  What  do  you  need  to  find? 

e.  What  subtraction  fact  can  you  use  to  help  you  work  the 
problem? 

/.  Show  the  subtraction  fact. 

g.  Now  show  and  tell  the  answer. 

For  Ex.  2-4,  just  read  each  problem  and  have  the  pupils  show 
the  subtraction  fact.  Notice  the  return  to  the  problem  situation 
in  that  the  answer  is  to  be  shown  with  a  label. 


Ex.  1.  The  children  have  blown  5  bubbles.  When  2  of 
the  bubbles  burst,  how  many  bubbles  will  be  left? 

Ex.  2.  There  are  3  glasses  of  magic  bubble  water  in  the 
room.  The  2  boys  are  going  to  take  their  glasses  of  bubble 
water  outdoors.  Then  how  many  glasses  of  magic  bubble 
water  will  be  in  the  room? 

Ex.  3.  Sue  made  4  bubbles  and  the  wind  blew  away  2  of 
them.  How  many  of  Sue’s  bubbles  were  left? 

Ex.  4.  One  day  Jack  and  his  friends  used  5  glasses  for 
magic  bubble  water.  When  they  were  through  playing,  they 
washed  and  put  away  3  of  the  glasses.  How  many  of  the 
glasses  were  left  to  be  washed? 
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Individualizing  Instruction 

•  Let  slower  learners,  who  may  encounter  difficulty  in  solvit 
certain  of  the  problems,  set  up  the  conditions  of  a  problem  w: 
concrete  materials  as  the  problem  is  read  aloud.  Then  ha: 
them  make  dot  pictures  on  the  basis  of  their  work  at  the  manip; 
lative  level. 

•  Have  all  pupils  make  up  take-away  problems  about  oth 
things  in  or  related  to  the  picture  on  the  text  page.  Childr 
may  take  turns  telling  one  or  more  of  their  problems  to  the  groti 
Those  in  the  group  may  make  a  dot  picture  for  the  problem  a 
show  the  subtraction  fact. 

•  Use  oral  problems  with  your  more  capable  children,  encouragi 
them  to  show  the  subtraction  fact  without  first  making  a  drawi ; 
or  dot  picture. 

i 

•  The  problems  suggested  for  Ex.  5  and  6  involve  sums  greater  than  . 

If  you  feel  that  your  pupils  can  meet  this  challenge  and  solve  the  probli  s 
with  the  help  of  dot  pictures,  you  may  read  each  problem  as  shown.  If 
you  may  use  lesser  sums.  -  It 
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Pupil’s  Objective 

To  review  number  abilities  developed  previously. 


New  Words 


these,  which 

Background 

The  completion  of  the  familiar  activities  on  text  page  13  re¬ 
quires  the  following  abilities : 

•  Showing  an  addition  fact  for  a  picture  (Ex.  1-3) 

•  Using  a  picture  to  discover  a  subtraction  fact  by  taking  away 
in  indicated  number  of  items  (Ex.  4-6) 

•  Naming  numbers  of  a  required  set  in  serial  order,  using 
;ounting  by  l’s  (Ex.  7) 

•  Naming  the  greater  of  two  indicated  numbers  (Ex.  8) 

•  Naming  the  lesser  of  two  indicated  numbers  (Ex.  9) 

Using  the  Text  Page 

The  work  of  this  text  page  involves  activities  that  should  be 
amiliar  to  all  pupils.  A  brief  explanation  of  what  is  required 
n  each  exercise  should  suffice. 

For  each  of  Ex.  4-6,  you  may  tell  children  to  put  X’s  on  the 
:ircle  pictures  to  be  taken  away  before  they  show  the  associated 
ubtraction  fact. 

For  Ex.  7,  children  are  to  show,  in  serial  order,  0  through  10. 

-  13  (Second  Half)  - 

Do  You  Remember? 


Vhat  are  the  A.  facts  for  these  pictures? 

2. 


3. 
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3+2  =5 


I  +4  =  5 
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/hat  are  the  S.  facts  for  these  pictures? 
5. 


Take  away  2. 

.5-2  =3 


Take  away  3. 

4-3=1 


Take  away  1. 

5-1-4 
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8.  Which  is  greater? 


9.  Which  is  less? 


6  or® 

©  or  0 
®  or  2 
®or  4 
3  or© 
(§)  or  1 


8  or  (3) 
(§>  or  9 
7  or® 
10  or® 
6  or® 
®  or  5 


Children  are  to  ring  the  numeral  for  the  greater  number  in 
Ex.  8  and  the  lesser  number  in  Ex.  9. 

Individualizing  Instruction 

A  careful  check  of  the  children’s  completed  work  will  reveal 
areas  of  individual  difficulty  or  weakness.  When  weaknesses  are 
identified,  appropriate  re  teaching  should  be  provided.  To  assist 
you  in  this  reteaching  and  follow-up,  the  following  listing  relates 
each  exercise  to  earlier  text  pages  on  which  relevant  develop¬ 
mental  work  was  studied : 

Ex.  1-3:  pages  4-7 

Ex.  4-6:  pages  9-12 

Ex.  7 :  page  1 ;  pages  24-25,  45,  61  ( Book  One,  First  Half ) 

Ex.  8-9:  page  55  ( Book  One,  First  Half ) 

Looking  ahead 

Looking-Ahead  oral  experiences  will  be  inserted  from  time  to 
time  so  that  you  can  give  your  pupils  developmental  experiences 
to  prepare  them  for  written  experiences  to  come  later  in  the 
program.  The  sections  below  provide  manipulative  experiences 
with  more  than  one  set  of  10  things.  Have  available  ten  bundles 
of  10  sticks  (dowels,  tongue  depressors,  or  the  like). 

•  Have  the  children  count  progressive  bundles  of  10  in  the 
following  way : 

a.  Show  one  bundle  of  10  and  have  the  children  say,  “One 
set  of  10,  or  1  ten.” 

b.  Join  to  the  first  bundle  another  bundle  of  10  and  have  the 
children  say,  “Two  sets  of  10,  or  2  tens.” 

c.  Continue  through  ten  bundles  of  10,  or  10  tens. 

•  Tell  the  children  they  are  going  to  learn  new  names  for  the 
sets  they  have  just  been  working  with. 

a.  Show  six  bundles  of  10.  Solicit  from  the  children,  or  tell 
them  if  necessary,  that  another  name  for  6  tens  is  sixty.  Point 
to  the  similarity  between  the  expressions  six  tens  and  sixty. 

b.  Treat  70,  80,  90,  and  40  in  a  similar  manner. 

c.  Now  work  with  the  numbers  30,  50,  and  20,  pointing  out 
the  names  thirty,  fifty,  and  twenty. 

d.  Show  10  tens  and  emphasize  its  special  name,  one  hundred. 

e.  Provide  experiences  with  bundles  of  10  which  now  build  the 
sequence  of  word  number-names  in  their  serial  order:  ten,  twenty, 
thirty,  and  so  on. 
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Teaching  Book  One, 

Pupil’s  Objective 

To  study  the  numbers  and  numerals  11-19  in  relation  to  sets 
having  parts  10  and  1,  10  and  2,  10  and  3,  and  so  on  through 

10  and  9. 

New  Word 

girls 

Background 

Our  numeration  system  often  is  referred  to  as  a  decimal  system. 
By  this  we  mean  that  it  has  a  base  of  ten.  We  approach  this 
“base-ten”  idea  by  building  a  particular  interpretation  for  the 
numbers  11  through  19.  Each  of  these  numbers  is  interpreted  in 
relation  to  a  set  that  is  partitioned  in  a  very  special  way:  As  a 
subset  of  10  members  and  a  subset  with  fewer  than  10  members. 
For  instance,  the  number  14  is  interpreted  in  relation  to  a  set 
that  has  been  partitioned  into  subsets,  or  parts,  having  10  mem¬ 
bers  and  4  members  respectively.  Each  of  the  numbers  1 1  through 
19  is  interpreted  in  this  same  way. 

Teacher’s  Preparation 

Have  available  a  flannel  board  with  cutouts*:  19  shapes; 
numerals  1-19;  and  the  word  and. 

Pre-Book  Lesson 

•  Arrange  10  chairs  in  pattern  fashion  (4,  3,  2,  1)  at  the  front 
of  the  room.  Have  10  children  come  up  and  sit  in  these  chairs. 
Then  ask  the  class:  How  many  children  are  there  here  at  the 
front  of  the  room?  (10)  Now  we  are  going  to  play  a  game 
called  Ten  and  Some  More. 

Have  1  more  child  come  to  the  front  of  the  room  and  stand 
just  to  the  right  of  the  set  of  10  as  seen  by  the  class.  Now  say: 
Who  can  use  the  words  “ten  and ”  to  tell  me  how  many  chil¬ 
dren  are  at  the  front  of  the  room  now?  (10  and  1)  Then  write 
“10  and  1”  on  the  chalkboard  about  a  foot  above  the  chalk  tray 
and  put  10  and  1  on  the  flannel  board.  Ask:  Who  can  tell  the 
name  for  the  set  whose  parts  are  10  and  1?  (11)  Then,  spread¬ 
ing  the  flannel  numerals  on  the  demonstration  table,  ask:  Who 
thinks  he  can  make  the  numeral  for  eleven  on  the  flannel 
board  below  the  “10  and  1?”  Write  “11”  below  the  “10  and  1” 
previously  written  on  the  chalkboard.  Bring  out  the  fact  that  we 
can  tell  in  two  ways  how  many  children  are  at  the  front  of  the 
room.  We  can  say  that  there  are  “ten  and  one”  or  we  can  say 
that  there  are  “eleven.”  Also  call  attention  again  to  the  numeral 

11  as  standing  for  ten  and  one  more. 

•  Proceed  in  a  similar  way  to  build  meanings  for  the  numbers 
12,  13,  14,  15,  16,  17,  18,  and  19.  You  may  do  this  alternately 
with  dramatizations  involving  children  or  with  circle  shapes  at 
the  flannel  board  or  with  Pegboard  Discovery  Guides**. 

Using  the  Text  Page 

•  Ask  the  children  to  look  over  the  first  eight  exercises  to  see 
if  they  can  find  something  that  is  the  same  in  each  picture — the 
ten  children  in  a  ring.  Then  discuss  and  work  Ex.  1  and  2  with 
all  pupils  stressing  these  three  ideas : 

a.  A  set  of  ten  children  and  some  extra  children  are  shown. 

b.  The  phrase  below  each  picture  (abbreviated  after  the  first 
row)  designates  the  sets  being  considered. 

c.  The  numeral  to  be  traced  over  in  each  small  box  is  the 
common  name  for  the  number  of  the  union  set  in  each  situation. 

•  Then  let  the  children  work  Ex.  3-8  independently. 

•  See  2  and  5,  page  [215].  **  See  9R  and  9S,  page  [215]. 
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Second  Half,  Page  14 

•  You  may  wish  to  work  the  first  of  the  exercises  at  the  botto 
of  the  page  with  the  class,  and  then  let  them  work  the  remainiii  l: 
exercises  independently.  Suggest  to  them  that  the  pictures  rm 
help  them. 

Individualizing  Instruction 

•  If  slower  learners  have  difficulty  with  the  abstract  work 
the  foot  of  the  page,  work  with  them  individually  or  in  sms  | 
groups.  Have  them  try  to  find  the  corresponding  pictorial  repflrl 
sentation  in  the  exercises  in  the  upper  portion  of  the  page.  ( 
representation  for  17  is  missing.) 

•  Have  more  capable  children  or  all  pupils  work  in  pairs  on 
matching  game.  Have  one  child  make  up  a  set  of  small  care, 
writing  on  each  10  and  1,  10  and  2,  10  and  3,  and  so  on.  Have  t’ 
other  child  make  up  a  set  of  cards,  copying  the  numerals  11,  1 
13,  and  so  on,  on  his  cards.  The  first  child  selects  from  his  pa 
a  card  with  10  and  4  on  it  and  places  it  face  up  on  the  tab! 
The  other  child  should  then  match  this  with  the  appropria 
numeral  from  his  pack  of  cards. 

•  To  extend  the  experience  above,  you  may  wish  to  have  ml 
capable  children  make  a  set  of  pictorial  representations  similar  ' 
those  in  the  first  eight  exercises  on  text  page  14,  putting  a  d 
ferent  representation  on  each  card.  These  could  then  be  used 
connection  with  the  card  sets  suggested  above  and  three  childr 
could  play  the  matching  game. 
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Sets  of  More  Than  10  Members 
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15 
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% 
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12 
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1 
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10  and 

10  and 

10  and 

1  II 

2  12 

3  13 

10  and  4  lL 

10  and  5  li 

10  and  6  ^ 

f  10  and  7  1  7 

9  10  and  8  1  % 

10  and  9  ^ 

Teaching  Book  One, 

Pupil’s  Objective 

To  extend  the  study  of  base  ten,  place  value,  and  our  numera¬ 
tion  system. 

Background 

Our  numeration  is  a  decimal  system.  It  also  is  a  place-value 
system.  That  is,  the  number  for  which  the  digit  stands  and  the 
}lace  or  position  of  the  digit  in  a  numeral  determine  its  “value.” 
For  instance,  in  the  numeral  14,  the  digit  1  in  its  position  con¬ 
veys  the  meaning  of  7  ten ;  the  digit  4  in  its  position  conveys  the 
neaning  of  4  ones.  Here,  on  page  15,  we  extend  the  work  of  the 
preceding  page  by  introducing  this  interpretation  of  the  numerals 
10  through  20.  Notice  particularly  that  the  numeral  10  conveys 
he  idea  of  1  ten  and  0  ones;  similarly,  the  numeral  20  conveys 
he  idea  of  2  tens  and  0  ones. 

Teacher’s  Preparation 

Have  available  20  pencils;  20  dowel  rods,  lollipop  sticks, 
ongue  depressors,  straws,  rulers,  or  similar  materials;  rubber 
sands  for  holding  together  bundles  of  10;  numeral  cards  for  the 
lumbers  10-20. 

On  the  chalkboard,  draw  3  boxes  similar  to  the  red  boxes  in 
he  lower  portion  of  the  text  page  and  show  the  numerals  12, 
[5,  18  in  the  upper  left  corners. 
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Pre-Book  Lesson 

•  Spread  15  pencils  on  the  demonstration  table;  pick  up  10  of 
them  and  say:  Here  are  10  pencils.  When  I  put  them  together 
like  this  (use  a  rubber  band  to  put  them  together)  I  have  one 
bundle  of  10  pencils  or  a  10-bundle.  How  many  extra  single 
pencils  are  there?  We  may  say  that  this  whole  set  shows  1  ten 
and  5  ones.  What  is  another  name  for  this  number?  (15) 
Who  can  pick  a  correct  name  from  the  pack  of  numeral  cards? 

•  Spread  out  varying  numbers  of  objects  on  the  table  and 
repeat  a  procedure  similar  to  the  above  with  the  variation  that 
the  pupils,  rather  than  you,  count  and  put  together  a  10-bundle 
in  each  instance. 

•  Now,  point  to  the  12  in  the  first  of  the  three  chalkboard 
illustrations.  This  is  a  name  for  what  number?  (1  ten  and  2 
ones)  If  this  is  a  quick  way  to'  show  a  10-bundle  (draw  the  <j) 
symbol),  and  these  show  1 -sticks  (draw  several  I  symbols), 
how  many  10-bundles  and  how  many  extra  1 -sticks  must  I 
draw  to  show  twelve ?  (cf>  II)  Now  we  shall  write  numerals 
to  show  how  many  tens  and  how  many  other  ones  we  have 
shown.  Record:  1  ten  and  2  ones. 

It  will  be  easier  for  pupils  to  count  single  sticks  if  they  are 
made  in  pairs — II  II  II,  for  6. 

•  Proceed  in  a  similar  way  to  work  the  other  two  chalkboard 
exercises.  If  necessary,  pupils  may  use  Pegboard  Discovery  Guides. 
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Tens  and  Ones 
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Using  the  Text  Page 

•  Having  covered  the  material  of  the  Pre-Book  Lesson,  pupils 
should  have  little  difficulty  with  the  first  five  exercises. 

•  Before  letting  them  proceed,  call  attention  to  the  last  box 
and  discuss  the  fact  that  no  single  sticks  are  shown,  the  number 
of  extra  sticks  is  zero,  and  is  shown  by  the  numeral  0. 

Individualizing  Instruction 

•  To  help  slower  learners  better  understand  the  structure  of  the 
teen  numbers  shown  in  the  last  ten  exercises,  concrete  objects 
may  be  useful. 

•  Let  your  more  capable  children  work  in  pairs  with  slower  learners. 
A  more  capable  child  may  draw  10-bundle  pictures  or  actually 
manipulate  a  10-bundle  and  extra  single  objects  and  a  slower 
learner  can  tell  about  the  structure  of  the  number  in  terms  of 
tens  and  ones. 


Reminders 

•  Remember  to  maintain  the  work  done  earlier  this  year  in 
developing  ordinals  through  tenth. 

a.  Have  10  children — each  with  a  different  name — form  a  line 
at  the  front  of  the  room.  Ask: 

Who  is  fourth  in  line?  Who  is  first ?  and  so  on 

In  which  place  in  the  line  is  Mary?  In  which  place  is  Bill? 

b.  Use  ordered  arrangements  of  other  things  in  the  classroom 
and  provide  experiences  similar  to  those  used  previously.  Include 
more  than  10  objects  upon  occasion,  but  do  not  use  an  ordinal 
word  beyond  tenth  at  this  time. 

c.  Call  attention  to  other  uses  of  ordinals;  for  example,  the 
first,  second,  third,  fourth,  or  fifth  day  of  the  week  or  month,  etc. 

d.  Use  written  experiences  only  through  fifth  at  this  time. 

•  Remember  also  to  provide  experiences  in  telling  and  show¬ 
ing  time  on  the  hour.  Use  a  demonstration  clockface  and,  where 
practicable,  the  classroom  clock.  Have  children  tell  and  write 
the  time.  Also  have  the  children  set  the  hands  of  the  clock  at 
specified  times  on  the  hour. 

Working  with  base  ten  and  place  value 
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Teaching  Book  One, 


Pupil’s  Objective 

To  learn  to  express  the  numbers  for  a  whole  set,  having  as 

many  as  5  members,  and  two  of  its  parts,  using  the  form  _ ; 

_ and _ . 


New  Word 

set 


Background 

On  this  page,  the  children  will  work  with  parts  of  a  set  in 
preparation  for  work  with  pairs  of  addition  facts  and  pairs  of 
subtraction  facts,  and  with  sets  of  four  or  two  related  A.  and 
S.  facts.  The  important  thing  for  children  to  recognize  here  is 
that  when  we  speak  of  a  set  and  two  of  its  parts,  it  does  not 
matter  which  of  the  parts  we  mention  first.  For  instance,  we 
may  speak  of  a  set  of  5  things  and  its  parts  3  things  and  2  things, 
or  we  may  speak  of  a  set  of  5  things  and  its  parts  2  things  and  3 
things.  Initially,  you  may  wish  to  have  the  reading  of  the  form 

_ ;  _ and _ refer  to  the  specific  sets  of  the  exercise,  such 

as :  a  set  of  5  trucks  has  the  parts  2  trucks  and  3  trucks,  and  later 
require  the  more  general  statement,  “A  set  of  5  things  has  the 
parts  2  things  and  3  things.” 

Teacher’s  Preparation 

Have  available  a  flannel  board  with  cutouts:  4  red,  4  blue, 
and  4  green  circle  shapes. 

On  the  chalkboard,  have  several  references  to  the  flannel-board 
work  in  the  form  used  on  the  text  page : 

_ in  the  set  _ in  the  set 

_ are  red  _ are  red 

_ are  blue  _ are  green 

_ ;  _ and _  _ ;  _ and _ 

_ ;  _ and _  _ ;  _ and _ 

Pre-Book  Lesson 

•  Place  3  red  and  1  blue  circle  shapes  on  different  parts  of 
the  flannel  board.  Have  the  children  tell  how  many  circle  shapes 
are  shown  in  all,  how  many  are  red,  and  how  many  are  blue.  As 
each  answer  is  given,  write  the  appropriate  numeral  in  its  proper 
place  on  the  chalkboard.  Then  say :  This  is  a  short  way  to  write 
about  this  work.  Fill  in  the  last  two  rows  to  read,  “4;  3  and  1” 
and  “4;  1  and  3.”  Point  to  each  of  these  last  rows,  in  turn,  and 
say:  A  set  of  4  circle  shapes  has  the  parts  3  shapes  and  1 
shape;  a  set  of  4  circle  shapes  has  the  parts  1  shape  and  3 
shapes. 

•  Use  red  and  green  circle  shapes  to  work  through  a  second 
illustrative  example  at  the  chalkboard.  This  time,  let  the  children 
record  the  answers  and  tell  about  the  whole  set  and  its  two 
parts  in  two  ways. 

•  If  additional  illustrations  seem  desirable,  you  may  use  dram¬ 
atizations  involving  sets  of  children  in  two  parts :  boys  and  girls ; 
blonds  and  brunettes;  children  with  glasses  and  without;  and 
so  on.  Also  use  selected  guides  from  Pegboard  Discovery  Guides. 


Using  the  Text  Page 

•  In  each  of  Ex.  1  and  2  first  have  the  children  identify  and 
record  how  many  there  are  in  the  whole  set.  Then  read  through 
the  remaining  statements  with  the  children.  When  working  with 
the  statement  in  symbolic  form,  5;  2  and  3,  have  the  children 
say:  “A  set  of  5  wagons  has  the  parts  2  wagons  and  3  wagons.” 
Emphasize  that  the  two  statements  about  a  set  and  its  parts  really 
say  the  same  thing  but  in  different  ways  or  in  a  different  order. 

[128]  Sets  having  as  many  as  5  members 
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•  Use  Ex.  3  and  4  for  further  illustration,  i; 
through  each  exercise  with  the  class,  being  certain  that  th 
understand  what  to  record  and  where.  Notice  that  two  sta 
ments  now  are  written  from  the  initial  identification  of  the  sij 
of  the  whole  set  and  the  size  of  each  of  its  two  parts.  Emphas* 
the  way  in  which  each  statement  is  to  be  read  and  the  relatic 
ship  between  the  statements. 

•  Have  the  children  work  Ex.  5  and  6  independently. 

Individualizing  Instruction 

At  this  point,  concentrate  on  the  special  needs  of  slower  learnt 
If  they  have  difficulty  in  sensing  the  relationship  of  parts  to  t : 
whole  set  in  some  of  the  exercises,  have  them  show  the  groupir  : 
in  Ex.  3-6  on  the  text  page  with  counters  of  appropriate  col  i 
to  correspond  with  the  text-page  groupings.  Then,  after  the  s  : 
of  the  whole  set  has  been  identified,  let  them  separate  the  : 
into  its  parts  by  actually  moving  the  counters  of  one  color  sligh  ' 
away  from  those  of  the  other  color.  Help  these  children  to  : 
that  it  does  not  matter  in  which  order  we  talk  about  or  wi  : 
about  the  parts;  the  statement  about  the  whole  set  and  its  pa  s 
means  the  same  thing  regardless  of  the  order. 


16  (Second  Half) 


A  Set  and  Two  of  Its  Parts 
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Pupil’s  Objectives 

(a)  To  use  the  knowledge  of  pairs  of  parts  of  a  set  in  developing 
pairs  of  related  addition  facts;  (b)  to  learn  intuitively  that  com¬ 
mutativity  is  a  property  of  addition;  and  (c)  to  learn  that  not 
every  addition  fact  has  a  related  addition  fact. 


New  Word 

pair 


Background 

In  this  lesson,  the  child  does  work  which  develops  the  idea 
of  commutativity.  That  is,  although  the  order  in  which  the  sets 
are  joined  may  be  changed,  the  union  is  not  changed  (AUB  = 
B  \J  A).  Correspondingly,  commutativity  is  a  property  of  addi¬ 
tion.  It  can  be  shown,  then,  that  n( A)  +  n( B)  =  rz(B)  -f-  n( A). 
Specifically,  if  2  — 5  =  7  then  5  +  2  =  7 ;  or  2  +  5  =  5-}- 2. 
In  other  words,  both  2  +  5  and  5  +  2  are  names  for  the  same 
number,  seven. 


Pre-Book  Lesson 


3  dogs  and  2  dogs  are  _>5L  dogs. 

2  dogs  and  3  dogs  are  — L  dogs. 

Finish  to  show  the  pair  of 
A.  facts. 

3  +  2.® 

2  +  3  = 


•  Have  2  girls  seated  at  a  table  (around  which  there  are  5 
chairs).  Have  3  boys  standing  at  the  chalkboard.  Have  the  2 
girls  join  the  3  boys.  Who  can  tell  a  sentence  about  the  chil¬ 
dren?  Write  on  the  chalkboard,  “3  children  and  2  children  are 
5  children.” 
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Pairs  of  A.  Facts 


2  dogs  and  1  dog  are  3  dogs. 
1  dog  and  2  dogs  are  3  dogs. 


Finish  to  show  the  pair  of 
addition  facts. 


Ji 

,d> 


1  +  4  = 


4  +  1  = 


HU©  -A 
3u[E-A 


HU  HU  A 


Revert  to  the  original  arrangement.  Now  have  the  3  boys  join 
the  2  girls  at  the  table.  Have  a  child  tell  a  sentence  about  this 
situation.  Record  on  the  chalkboard,  “2  children  and  3  children 
are  5  children.”  Ask:  In  what  way  are  these  two  sentences  the 
same?  .  .  .  different?  Who  can  show  a  pair  of  addition  facts 
for  this  work?  (3  +  2  =  5;  2  +  3  =  5) 

•  In  a  similar  manner,  put  piles  of  3  books  and  1  book  on  a 
table.  Have  the  piles  combined  in  two  different  ways,  leading  to 
the  addition  facts:  3  +  1=  4;  1  +  3  =  4. 

•  Introduce  the  idea  that  in  each  instance  the  two  related 
facts  make  a  pair  of  facts  about  the  same  two  sets.  Lead  pupils  to 
the  realization  that  the  order  in  which  the  sets  are  put  together 
does  not  affect  the  size  of  the  resulting  new  set. 

Using  the  Text  Page 

•  Use  Ex.  1  and  2  as  illustrative  examples,  working  through 
each  exercise  with  the  class.  All  algorithms  are  familiar,  so  you 
can  concentrate  on  these  things:  (a)  thinking  the  sets  together 
in  each  of  two  ways;  (b)  the  resulting  pair  of  addition  facts 
about  the  union  of  the  same  two  sets;  and  (c)  the  fact  that  the 
order  in  which  the  sets  are  put  together  does  not  affect  the  size 
of  the  new  set. 

•  Have  the  children  work  Ex.  3-5  independently. 

•  Have  pupils  explain  why  there  is  but  one  addition  fact  shown 
in  Ex.  5.  If  children  have  difficulty  explaining  this,  help  them 
to  see  that,  when  the  numbers  for  the  parts  of  a  set  are  not  equal, 
there  are  two  related  facts.  When  the  numbers  for  the  parts  of 
the  total  set  are  equal,  there  is  but  one  addition  fact. 

Individualizing  Instruction 

•  For  slower  learners,  additional  practice  may  be  provided  either 
through  the  use  of  manipulative  materials  or  pictures  (as  on 
the  text  page),  depending  upon  the  level  of  abstractness  at  which 
these  children  can  now  work. 

•  A  set  of  duplicated  exercises  similar  to  those  on  the  text 
page  may  provide  additional  practice  for  all  pupils.  In  this  con¬ 
nection,  you  may  wish  to  let  the  text  page  do  double  duty  by 
having  the  children  cover  one  of  the  dogs  or  one  of  the  geese  (in 
the  larger  set)  in  each  exercise,  disregard  the  text,  and  have  one 
child  tell  the  addition  fact  or  pair  of  addition  facts  thus  pictured 
while  another  child  records  the  work  on  the  chalkboard. 

•  For  all  pupils  use  some  of  the  magazine  pictures,  and  so  on, 
brought  in  previously  as  the  basis  for  deriving  other  appropriate 
pairs  of  addition  facts. 


Use  of  Commutative  Property  of  Addition 


[129] 


Teaching  Book  One, 

Pupil’s  Objective 

To  continue  use  of  the  Commutative  Property  of  Addition 
and  extend  the  study  of  related  addition  facts. 

Background 

On  the  preceding  page  the  Commutative  Property  of  Addition 
was  developed  through  showing  pairs  of  addition  facts  that  may 
be  associated  with  the  same  pictorial  representation  of  real  ob¬ 
jects  (dogs  and  geese).  Here,  on  page  18,  we  extend  understand¬ 
ing  of  the  commutative  property  by  associating  pairs  of  addition 
facts  with  other  forms  of  representation. 


Teacher’s  Preparation 

On  the  chalkboard,  show  exercises  similar  to  Ex.  2,  8,  and 
14  from  text  page  18,  as  illustrated  below. 


Pre-Book  Lesson 

•  Point  to  the  shapes  drawn  for  the  first  chalkboard  exercise 
and  have  a  child  identify  the  number  for  each  set  and  the  number 
for  the  union  set.  Ask:  Who  can  show  the  pair  of  addition 
facts  for  this  picture?  Let  the  numerals  be  recorded  in  the  ap¬ 
propriate  frames. 

•  Point  to  the  “1  +  2  = _ ”  of  chalkboard  Ex.  b  and  ask: 

Who  can  draw  above  it  circle  shapes  to  show  the  sets  to  be 
joined  to  help  us  finish  showing  the  addition  fact?  Who  can 
finish  showing  the  addition  fact?  Is  there  another  addition 
fact  to  make  a  pair  with  this  one?  Who  can  show  it? 

•  Point  to  the  “1  +  1  =  □”  of  chalkboard  Ex.  c  and  have  a 
child  draw  rings  in  the  empty  box  to  show  the  sets  to  be  joined 
to  help  the  class  finish  the  addition  fact.  Impress  upon  the 
children  that  only  one  addition  fact  may  be  shown  because  the 
numbers  for  the  parts  are  equal. 

Using  the  Text  Page 

•  Use  Ex.  1  for  illustrative  purposes.  Have  the  children  trace 
over  the  numerals  indicating  the  pair  of  addition  facts  about  the 
representative  drawing.  Then  have  the  children  work  Ex.  2-6. 

•  For  Ex.  7,  first,  have  the  child  draw  circle  shapes  to  show 
the  sets,  1  circle  and  3  circles.  Then,  have  him  complete  the 
pair  of  related  addition  facts  for  the  picture.  Let  the  children 
work  independently  on  Ex.  8-12. 

If  some  children  are  able  to  finish  the  given  addition  fact  and 
show  the  related  fact  without  drawing  circle  shapes,  permit  this. 

In  Ex.  8-12,  note  that  the  pupil  now  must  write  the  +  and  = 
symbols  as  he  shows  the  related  fact. 

•  In  Ex.  13-14,  have  the  children  first  draw  the  circle  shapes 
and  then  complete  the  addition  fact  in  each  case.  Ask  a  child  to 
tell  the  class  why  there  is  but  one  addition  fact  for  each. 

Individualizing  Instruction 

•  Have  16  cards  prepared  for  playing  the  game  Pair-0.  From 
heavy  stock,  cut  cards  approximately  the  size  of  standard  playing 
cards.  On  each  of  10  cards,  write  one  of  the  following: 

1  +  1  =  □  2  +  1  =  □  3  +  1  =  □  4  +  1  =  □  2  +  2  =  □ 
1  +  2  =  □  1  +  3=D  1  +  4  =  □  2  +  3  =  □  3  +  2=D 

[130] 
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On  each  of  the  other  6  cards,  make  a  representative  draw)  ; 
with  dots  of  two  colors  for  each  of  the  following  two  parts  oil 
set:  1  and  1,  2  and  1,  3  and  1,  4  and  1,  2  and  2,  3  and  2.  j 

•  The  object  of  the  game  is  to  obtain  sets  of  three  related  ca:  : 
(except  in  the  case  of  the  doubles  where  only  two  related  ca;ji 
make  a  set).  The  set  should  consist  of  the  card  with  the  rep  f 
sentative  drawing  showing  the  parts  and  the  two  cards  (or  cj : 
card)  which  go  with  it. 

•  Shuffle  all  16  cards.  Deal  4  cards  to  each  of  2  players.  PI;  : 
the  remaining  8  cards  in  a  pile  between  the  players,  turning  ; ; 
top  card  face  up  beside  the  other  7  which  are  face  down.  T  i 
first  player  draws  either  the  face-up  card  or  the  top  card  in  ; 
face-down  pile.  Whenever  a  player  can  form  a  related  set  f 
cards,  he  lays  the  3  (or  2)  cards  down  in  front  of  him  and  t  s 
about  the  set  and  its  parts  and  the  pair  of  related  addition  fr  s 
involved.  If  any  player  makes  an  error,  he  must  give  the  ca  s 
involved  to  the  other  player,  providing  the  other  player  can  1 
about  the  set  and  its  parts  correctly.  If  neither  one  can  ans\  r 
correctly,  those  particular  cards  are  shuffled  into  the  “kitty”  p  k 
to  come  up  again  in  the  future.  The  player  collecting  the  ir  & 
sets  of  cards  wins  the  game.  You  may  decide  whether  all  pu 's 
or  only  more  capable  children  could  profit  from  this  game. 


-  18  (Second  Half)  — 

Working  with  Pairs  of  A.  Facts 
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13.  One  addition  fact. 

14.  One  addition  fact. 
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Use  of  Commutative  Property  of  Addition 
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Pupil’s  Objectives 

(a)  To  use  familiar  addition  facts  in  problem-solving  situations; 
(b)  to  show  pairs  of  related  addition  facts  suggested  by  dot  pic¬ 
tures;  and  (c)  to  finish  showing  addition  facts  by  choosing  one 
of  two  given  numerals  to  show  the  sum. 

New  Word 

horses 

Background 

This  text  page  presents  a  motivating  picture  and  problem¬ 
solving  exercises  related  to  that  picture.  To  help  slower  learners 
with  the  problem-solving  situations,  you  may  wish  to  let  them 
use  manipulative  materials  or  to  draw  helping  dot  pictures.  In 
addition  to  the  problems  on  the  page,  you  may  wish  to  devise 
others  based  on  the  picture. 

The  maintenance  work  in  the  lower  portion  of  the  page  in¬ 
volves  the  use  of  a  multiple-choice  technique  rather  than  outright 
recall  of  the  sums. 

Using  the  Text  Page 

•  Discuss  with  the  class  the  things  they  see  in  the  picture. 
In  doing  so,  ask  specific  quantitative  questions,  such  as : 

Are  there  just  as  many  saddles  as  there  are  horses?  Is  there 
a  saddle  for  each  horse? 
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Using  Addition 


1.  J _  cowboy  and  2  cowboys  are  -3_  cowboys. 

2.  3  horses  and  2  horses  are  _5_  horses. 
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Which  do  you  see  most  of — girls,  horses,  or  cowboys?  Which 
do  you  see  fewest  of? 

Look  at  the  cowboy  standing  beside  his  horse.  Which  is 
taller — the  cowboy  or  his  horse? 

In  connection  with  these  and  other  quantitative  questions, 
restrict  yourself  to  words  that  are  known  or  can  be  easily  ex¬ 
plained. 

•  For  Ex.  1-6,  the  problems  below  are  to  be  read  to  the  chil¬ 
dren.  The  answers  for  the  first  two  problems  can  be  found  from 
the  picture.  In  Ex.  1—4,  the  child  is  to  write  the  appropriate  set 
sentence  or  show  the  appropriate  addition  fact  by  putting  the 
proper  numerals  in  the  blank  spaces  or  in  the  frames.  Note  that 
in  the  boxes  for  Ex.  5  and  6  the  pupils  will  need  to  show  the 
entire  addition  fact  (using  the  +  and  =  symbols). 

Ex.  1.  There  is  1  cowboy  with  a  rope.  There  are  2  other 
cowboys  watching  him.  How  many  cowboys  are  there  in  all? 

Ex.  2.  There  are  3  horses  with  saddles  and  2  horses  with¬ 
out  saddles.  How  many  horses  are  there  in  all? 

Ex.  3.  Later  in  the  day  there  were  2  horses  with  saddles. 

There  were  2  saddles  on  the  fence.  How  many  saddles  were 
there  then  in  all? 

Ex.  4.  In  the  corral  there  were  2  brown  horses  and  2 
white  horses.  How  many  horses  were  there  in  the  corral? 

*Ex.  5.  In  the  corral  there  were  2  black  horses  without 
saddles  and  4  black  horses  with  saddles.  How  many  black 
horses  in  all  were  in  the  corral? 

*Ex.  6.  There  were  3  girls  and  3  boys  playing  together 
outside  the  corral.  How  many  children  were  playing  to¬ 
gether  outside  the  corral? 

•  In  Ex.  7-9,  the  child  is  to  show  each  time  the  pair  of  addi¬ 
tion  facts  derived  from  the  dot  picture.  Use  Ex.  7  for  illustrative 
purposes,  emphasizing  that  a  pair  of  facts  is  wanted. 

•  In  each  example  of  the  lower  portion  of  the  page,  the  child 
is  to  draw  a  ring  around  the  correct  numeral  of  the  two  given  to 
show  the  sum.  This  exercise  represents  the  first  experience  the 
child  has  had  with  addition  facts  in  purely  abstract  form.  Use 
the  first  two  examples  in  the  first  column  for  illustrative  purposes. 

Individualizing  Instruction 

•  If  slower  learners  experience  difficulty  with  the  purely  abstract 
form  of  the  addition  facts,  provide  practice  with  more  examples 
of  the  type  in  the  lower  portion  of  the  text  page.  Suggest  the 
use  of  helping  dot  pictures  or  manipulative  materials. 

•  All  pupils  will  profit  from  working  with  another  type  of 
activity.  Prepare  a  set  of  addition  examples  similar  to  the  illus¬ 
trations  below,  in  which  some  sums  shown  are  correct  and  some 
are  not: 

2  +  3  =(5)  3+1=5  2  +  2  =  4  1  +  4  =  5 

2  + 1  =X  3  3  +  2  =  5  1  +  2  =  3  1  +  3  =  2 

If  the  statement  is  true,  the  child  is  to  draw  a  ring  around  the 
numeral  for  the  sum.  If  the  statement  is  not  true,  he  is  to  put 
an  X  on  the  wrong  numeral  for  the  sum  and  write  the  correct 
one. 

•  Have  more  capable  children  make  up  .other  addition  problems 
(with  sums  not  exceeding  5)  from  the  picture  at  the  top  of  the 
page  to  give  orally  to  slower  learners  for  practice  in  telling  the  ap¬ 
propriate  addition  facts. 

•  Have  all  pupils  engage  in  appropriate  number  games  (see 
pages  [220]— [232]) .  Selections  may  be  made  from  the  following: 
Climb  the  Ladder  (4);  Fish  (4);  Over  Orange  (3);  The  Wizard  (8). 


*  The  problems  suggested  for  Ex.  5  and  6  involve  sums  greater  than  5. 
You  may  wish  to  challenge  only  your  more  capable  children  with  these  problems. 


Problem-solving ;  multiple-choice  addition  practice 
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Pupil’s  Objectives 

(a)  To  reinforce  knowledge  of  the  order  of  the  counting  num¬ 
bers  and  their  numerals  through  20;  and  (b)  to  designate  the 
greatest  and  least  numbers  of  a  given  set  of  four  numbers — a 
skill  basic  to  the  understanding  of  serial  order. 
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•  In  Ex.  4,  there  are  four  numerals  in  each  row.  The  chilcf 
to  draw  a  ring  around  the  numeral  that  names  the  greatest  nu 
ber  in  the  set  of  four. 

•  Ex.  5  is  similar  to  Ex.  4,  except  that  the  children  are 
draw  a  ring  around  the  numeral  that  names  the  least  numfj 
in  the  set  of  four. 


New  Word 

no 

Teacher’s  Preparation 

Cut  from  oak  tag  20  square  cards  of  such  size  that  ten  of  the 
cards  will  fit  in  one  row  of  a  wall  pocket  chart.  If  no  wall  pocket 
chart  is  available,  they  may  be  arranged  on  a  chalk  tray.  On 
these  cards,  write  the  numerals  1-20,  making  them  sufficiently 
large  so  that  children  can  see  them  from  the  back  of  the  classroom. 

Pre-Book  Lesson 

•  Mix  up  the  numeral  cards  for  1  through  10  and  ask  a  pupil 
to  place  the  cards  in  order  in  the  top  row  of  a  wall  pocket  chart 
or  on  the  chalk  tray.  Then  put  the  remaining  10  cards  in  random 
arrangement  along  the  chalk  tray.  Ask  someone  to  pick  out  the 
card  that  comes  next  after  10  and  place  this  numeral  card  in  the 
wall  chart  directly  below  the  1  in  the  wall  chart  or  next  to  the 
10  on  the  chalk  tray.  Continue  in  the  same  way  until  the  re¬ 
maining  numerals  through  20  have  been  located  correctly  either 
in  the  wall  chart  or  along  the  chalk  tray. 

•  Discuss  the  order  of  these  numbers  with  the  class.  In  bring¬ 
ing  out  the  points  indicated  below,  you  may  wish  to  supplement 
your  discussion  with  manipulative  materials. 

a.  Starting  with  2,  each  counting  number  is  one  greater  than 
the  counting  number  before  it  in  the  series  and  one  less  than  the 
counting  number  immediately  after  it.  For  example,  15  is  one 
greater  than  14  and  one  less  than  16. 

b.  Each  numeral  in  the  second  row  of  the  wall  chart  is  very 
much  -like  the  one  just  above  it  in  the  first  row  but  stands  for  ten 
more;  or,  we  may  say  that  each  numeral  in  the  second  row 
shows  one  more  10  than  the  numeral  in  the  row  above  it.  (If 
the  numeral  cards  are  arranged  in  one  row,  connect  1  with  11, 
2  with  12,  and  so  on,  and  make  a  similar  point.) 

c.  By  remembering  the  order  of  the  numerals  in  the  first  row, 
we  are  helped  to  remember  the  order  of  the  numerals  in  the  second 
row. 

•  Turn  one  of  the  numeral  cards  over  so  that  the  blank  side 
shows  in  the  wall  chart.  Then  ask  one  of  the  children  to  do  two 
things :  first,  tell  what  numeral  is  missing ;  then,  explain  how  he 
knows  what  the  missing  numeral  is. 

Using  the  Text  Page 

•  Refer  the  children  to  the  number  chart  in  Ex.  1  and  tell 
them  that  they  may  refer  to  this  chart  when  they  need  to  in 
working  some  of  the  other  exercises  on  the  page. 

•  For  the  picture  in  Ex.  2,  tell  the  children  that  they  are  going 
to  have  to  follow  a  little  boy,  Billy,  from  his  house  (point  to  the 
numeral  1)  to  the  store  (point  to  the  numeral  20).  The  children 
are  to  start  with  the  numeral  1  and  draw  marks  from  1  to  2  to  3 
and  so  on  to  show  the  path  that  Billy  took. 

•  If  preceding  text  pages  have  not  been  removed  from  the 
pupils’  texts,  you  may  have  pupils  work  Ex.  3  as  directed.  Say: 
There  is  a  dashed  ring  around  the  word  Yes  immediately 
after  the  numeral  12.  To  see  why,  turn  to  page  12  in  your 
book  and  notice  that  there  are  pictures  of  children  on  that 
page.  Have  the  children  complete  Ex.  3  independently. 

[132] 

Extending  serial  order 


Individualizing  Instruction 

•  If  you  feel  that  slower  learners  would  profit  by  having  mi  : 
experience  in  sensing  the  relation  between  numbers  such  a:  » 
and  15,  and  so  on,  you  may  wish  to  have  the  more  capable  chila  i 
and  the  slower  learners  work  in  pairs.  One  child  in  each  p  : 
should  prepare  a  set  of  ten  cards,  each  card  having  on  it  one  f 
the  numerals  from  1  through  10.  The  other  child  should  prep;  ; 
a  set  of  ten  cards,  each  having  on  it  one  of  the  numerals  from  l 
through  20.  To  play  a  game,  one  of  the  children  may  put  do  i 
a  card  in  his  set  and  the  other  child  must  match  it  with  the  relai  1 
card  from  his  set — related  in  the  sense  that  one  numeral  name  i 
number  ten  greater  than  the  other.  The  children  should  t<  ; 
turns  in  playing  the  first  card.  The  more  capable  child  will  be  a  ; 
to  check  correctly  on  the  matching  that  is  made  each  time. 

•  If  some  of  your  slower  learners  need  further  experience  f 
the  type  provided  in  Ex.  2  on  the  text  page,  have  several  of  y(  r 
more  capable  children  make  up  for  their  use  some  “pathways”  o 
be  followed  by  writing  the  numerals  1-20  on  large  pictures,  eit  r 
drawn  or  cut  from  magazines. 
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The  Counting  Numbers  1  through  20 
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Pupil’s  Objectives 

(a)  To  have  practice  in  writing  the  numerals  11-20,  with  em¬ 
phasis  upon  the  serial  order  of  the  numbers;  and  (b)  to  learn  to 
count  by  2’s  through  20  and  to  write  the  corresponding  numerals. 


New  Words 

count,  by 

Background 

On  text  pages  14  and  15,  children  were  first  introduced  to  the 
meanings  of  the  numbers  1 1  through  20.  Now  on  this  text  page, 
emphasis  is  placed  on  the  correct  formation  of  the  numerals  for 
these  numbers.  You  may  wish  to  use  the  chalkboard  and  primary 
manuscript  paper  to  help  your  pupils  develop  the  correct  writing 
skills. 

To  further  understanding,  these  numerals  and  the  numbers 
they  represent  are  placed  in  the  context  of  serial  order. 

Pre-Book  Lesson 

•  Have  20  children  form  a  marching  column  by  twos.  Ask 
the  class  to  listen  carefully  as  you  count  the  number  of  children 
in  the  marching  group.  Proceed  to  count  the  children  by  ones, 
saying  the  odd  numbers  softly  and  the  even  numbers  loudly :  1,2, 
3,  4,  5,  <5,  and  so  on  to  20.  Then  have  the  children  count  with  you 
the  same  way.  Next,  have  the  children  count  with  you  by  just 
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Working  with  the  Counting  Numbers  1  through  20 
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thinking  the  odd  numbers  and  saying  aloud  only  the  even  num¬ 
bers:  (1),  2,  (3),  4,  (5),  6,  and  so  on  to  20.  Finally,  have  the 
children  count  with  you  by  saying  the  even  numbers :  2,  4,  6,  8, 
and  so  on  to  20. 

•  Have  various  objects  in  the  room,  such  as  chairs  and  books, 
placed  in  sets  of  2  for  the  children  to  count  by  2’s. 

•  Discuss  with  the  children  things  within  their  experience  that 
often  are  grouped  by  2’s  and  could  be  counted  by  2’s.  If  the 
words  pair  and  pairs  have  not  entered  the  discussion  earlier,  be 
sure  to  use  them  at  this  time :  for  example,  a  pair  of  shoes. 

Using  the  Text  Page 

•  Have  the  children  look  at  Ex.  1  and  tell  them  that  they  are 
going  to  have  practice  in  writing  the  numerals  11  through  20. 
Have  them  tell  you  about  the  left-hand  digit  and  the  right-hand 
digit  of  the  dashed  numerals.  Then  have  them  trace  over  the 
dashed  11  and  make  ll’s  in  the  two  empty  boxes,  continuing  in 
the  same  way  for  12,  13,  and  so  on.  Remind  the  children  to 
make  their  numerals  as  big  as  the  dashed  numerals. 

•  Have  pupils  look  at  the  first  row  of  numerals  in  Ex.  2.  Point 
out  that  10  and  13  have  been  written  in  the  blank  spaces  to 
show  the  serial  order  from  9  through  1 3 ;  then  have  pupils  trace 
over  the  dashed  numerals.  Let  the  children  work  independently 
to  show  the  other  series  suggested  in  this  exercise,  in  each  row 
writing  the  required  numerals  to  show  correct  serial  order  of 
the  numbers. 

•  Before  letting  the  children  work  on  Ex.  3,  have  them  look 
back  to  the  number  chart  at  the  top  of  page  20.  Ask  them  to 
draw  a  ring  around  each  numeral  on  the  chart  for  the  number 
that  is  used  when  counting  by  2’s:  2,  4,  6,  8,  and  so  on,  through 
20.  Then  have  the  children  compare  these  ringed  numerals  with 
the  sequence  shown  in  Ex.  3,  noting  that  the  same  numerals  are 
involved.  Have  the  children  first  say  the  counting  sequence  in 
Ex.  3  and  then  trace  over  the  dashed  numerals. 

•  Explain  carefully  to  the  class  that  in  Ex.  4  they  are  to  show 
in  the  blank  spaces  the  numbers  that  would  come  next  when 
counting  by  2’s.  Complete  the  first  row  with  the  class  as  an  illus¬ 
tration.  Before  having  them  proceed  to  work  the  remaining 
counting-by-2’s  sequences  independently,  point  out  that  each 
row  begins  with  a  different  number  in  the  serial  order. 

Individualizing  Instruction 

•  If  slower  learners  need  additional  practice  with  any  of  the 
experiences  provided  on  this  page,  you  can  easily  prepare  work 
sheets  with  material  similar  to  that  found  on  text  page  21.  En¬ 
courage  slower  learners  who  may  have  difficulty  with  counting  by 
2’s  to  use  the  technique  of  saying  to  themselves  all  the  counting 
numbers,  emphasizing  the  even  numbers  and  keeping  the  odd 
numbers  in  the  background  of  their  thinking.  Also  have  them 
use  Pegboard  Discovery  Guides. 

•  Your  more  capable  children  already  know  the  number  sequence 
beyond  20  and  have  engaged  in  rote  and  rational  counting  ex¬ 
periences  beyond  this  point.  Encourage  them  to  extend  the 
ability  to  count  by  2’s  to  sets  and  sequences  beyond  20. 

•  Have  all  pupils  engage  in  number  games  appropriate  to  this 
page.  The  following,  from  the  games  described  on  pages  [220]— 
[232],  would  be  appropriate  at  this  point:  Connecto ;  Cross  the 
River  (1),  (2),  (5),  with  numerals  1-20  only;  Hooked  (1),  (3), 
with  numerals  1-20  only;  Old  Hat  (6),  (7),  with  numerals  11-20 
only;  Out  of  Order  (2),  (3),  with  numerals  to  20  only;  Over 
Orange  (6),  with  numerals  11-20  only;  The  Wizard  (4),  (5),  (6), 
with  numerals  to  20. 

Writing  numerals  II  through  20/  counting  by  2’s 
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Pupil’s  Objective 

To  use  the  knowledge  of  pairs  of  parts  of  a  set  in  developing 
pairs  of  related  subtraction  facts. 

New  Word 

cover 

Background 

In  developing  the  idea  of  pairs  of  related  subtraction  facts, 
we  are  drawing  upon  understanding  of  set  partitioning  and  re¬ 
moval.  If  a  set  of  5  members  is  partitioned  into  parts  of  2  and  3 
members,  and  2  members  are  removed,  then  3  members  are  left. 
This  illustrates  the  fact  5  —  2  =  3.  If  3  members  are  removed 
from  the  set  of  5  members,  then  2  members  are  left.  This  illus¬ 
trates  the  fact  5  —  3  =  2.  The  two  facts  form  a  pair  in  that 
they  are  associated  with  related  set  operations. 

Pr e-Book  Lesson 

•  Place  5  pieces  of  chalk  on  a  desk.  First  ask :  How  many  are 
there  in  all?  (5)  Then  say:  Pm  going  to  cover  2  of  the  pieces 
(do  so  with  your  hand).  How  many  are  left?  (3)  Then  ask: 
Who  can  tell  the  subtraction  fact  for  what  I  have  done?  Show 
the  subtraction  fact,  5  —  2  =  3,  on  the  chalkboard,  empha¬ 
sizing  the  symbols  “minus”  and  “equals”  which  you  write  instead 
of  “take  away”  and  “is.” 

Then  say  to  the  children :  This  time  I’m  going  to  cover  3  of 
the  pieces  (do  so  with  your  hand).  How  many  are  left?  (2) 
Who  can  tell  the  subtraction  fact  this  shows?  Show  the  sub¬ 
traction  fact,  5  —  3  =  2,  on  the  chalkboard,  again  emphasizing 
the  symbols  used  instead  of  “take  away”  and  “is”  and  the  way 
they  are  placed. 

Then  say:  Who  can  read  the  two  sentences  on  the  chalk¬ 
board?  They  show  a  pair  of  subtraction  facts.  Be  sure  that 
pupils  use  “minus”  and  “equals.” 

•  Repeat  with  one  or  two  additional  concrete  dramatizations, 
as  needed. 

Using  the  Text  Page 

•  Have  the  children  look  at  the  picture  in  Ex.  1  and  tell  and 
show  the  number  of  pieces  of  candy  in  the  total  set.  Then  follow 
through  the  illustration.  First,  have  each  pupil  cover  1  candy 
and  finish  showing  the  S.  fact.  Then  have  each  pupil  cover  3 
candies  and  finish  the  S.  fact.  Finally,  discuss  with  the  pupils 
the  statement  at  the  end  of  the  exercise  about  the  pair  of  S.  facts. 

•  Use  Ex.  2a  for  illustrative  purposes  also.  Emphasize  the 
idea  of  a  pair  of  subtraction  facts. 

•  Have  the  children  attempt  Ex.  2b-2f  more  or  less  inde¬ 
pendently.  For  each  exercise,  you  may  want  pupils  to  show  the 
number  for  the  total  set  before  they  do  any  covering.  Caution 
them  that  in  Ex.  2e  and  2f  they  must  show  the  complete  sub¬ 
traction  fact  each  time,  using  the  symbols  —  and  =. 

Individualizing  Instruction 

•  Let  more  capable  children  use  some  of  the  magazine  pictures, 
and  so  on,  brought  in  previously  as  the  basis  for  deriving  other 
appropriate  related  pairs  of  subtraction  facts  to  be  used  by  the 
class.  Have  the  children  use  the  technique  of  covering,  just  as 
in  the  exercises  on  the  text  page. 

•  If  slower  learners  have  trouble  in  the  picture  stage  with  re¬ 
lated  pairs  of  S.  facts,  have  them  go  back  to  the  manipulative 
stage,  using  sets  of  children  or  sets  of  real  and  representative 
objects. 
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Related  subtraction  facts 
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•  Some  slower  learners  may  encounter  difficulty  in  correlatir, 
the  subtraction  fact  with  their  action  of  covering.  If  you  fir 
that  to  be  the  case,  have  them  show  the  S.  fact  in  written  for 
step  by  step:  First,  record  the  size  of  the  total  set;  then  recoi 
the  part  covered  as  this  action  is  completed ;  and  finally,  recoi 
the  part  left. 

•  Prepare  chalkboard  exercises  or  work  sheets  similar  to  tl 
following  for  use  with  more  capable  children :  Draw  5  simple  lollipo 
and  put  the  indicated  material  below  the  drawing. 

Cover  4.  _ 

Cover _ .  _ 

The  child  is  to  cover  the  indicated  part  and  show  the  first 
fact.  Then,  he  is  to  decide  and  record  how  many  should  1 
covered  next  to  help  illustrate  a  pair  of  related  S.  facts.  l] 
then  covers  these  items  and  shows  the  S.  fact. 


. 
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Pairs  of  S.  Facts 


_tk  in  the  set 


Cover  1.  What  is  the  S.  fact? 

4-1=3 


Cover  3.  What  is  the  S.  fact? 

4-3=1 


4-1=3  and  4-3=1  are  a  pair  of  S.  fc 


2.  Show  the  pairs  of  subtraction 


a. 
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facts. 
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Cover  4.  S  —  M-  =  I 
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Pupil’s  Objective 

To  continue  and  extend  the  study  of  pairs  of  related  sub¬ 
traction  facts. 

Background 

Just  as  the  joining  of  two  non-equivalent  sets  may  be  associated 
with  a  pair  of  addition  facts,  so  may  the  removal  of  a  set  leaving 
a  non-equivalent  set  be  associated  with  a  pair  of  subtraction 
facts.  Subtraction,  unlike  addition,  however,  is  not  commutative 
in  that  a  change  in  the  order  of  the  numbers  being  operated  on, 
does  produce  a  change  in  the  answer.  For  instance,  it  is  true 
that  5  —  3  =  2,  but  it  certainly  is  not  true  that  3  —  5  =  2. 
Thus,  children  not  only  need  to  learn  that  subtraction  is  not  com¬ 
mutative;  they  also  need  to  learn  that,  although  we  may  state 
Dairs  of  addition  facts  using  the  Commutative  Property  of  Addi¬ 
tion,  we  state  pairs  of  subtraction  facts  on  an  entirely  different 
Dasis  as  indicated  in  the  Background  on  page  [134], 

Using  the  Text  Page 

•  Use  Ex.  la  as  an  illustration.  Then  have  the  children  work 
ndependently  on  Ex.  lb-ld.  In  each  case  the  child  is  to  cover 
:he  first  indicated  part  and  show  the  subtraction  fact,  then  cover 
he  other  indicated  part  and  show  the  related  subtraction  fact 
o  show  a  pair  of  subtraction  facts. 
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•  Use  Ex.  2a  as  an  illustration.  Since  the  number  for  the 

total  set  is  to  be  shown  first,  for  4  —  1  = _ ,  children  are  to 

draw  a  picture  of  4  circles  above  the  yellow  mark  and  cover  1 
of  them  to  check  the  answer  before  they  trace  over  it.  Then 
help  them  to  see  that  the  answer  3  of  the  first  fact  is  to  be  sub¬ 
tracted  in  the  second  fact.  They  then  cover  3  circles  shown  in 
their  drawing  to  check  the  answer,  1,  before  they  trace  over  the 
subtraction  fact  shown. 

•  Also  use  Ex.  2b  for  illustrative  purposes.  After  pupils  show 
the  total  set — 5  circles — emphasize  as  they  cover  the  2  to  be 
taken  away  that  the  3  left  will  be  the  number  to  be  taken  away 
in  the  other  subtraction  fact  of  the  pair.  Give  considerable 
guidance  as  they  write  the  5  —  3  =  2  for  the  second  subtraction 
fact  of  the  pair. 

•  Have  the  children  work  Ex.  2c— 2f  independently.  You  will 
want  to  supervise  the  work  carefully  as  some  pupils  may  have 
difficulty  with  these  exercises.  However,  all  pupils  should  try 
these  exercises  because  this  particular  form  for  working  with 
pairs  of  S.  facts  is  extremely  helpful  in  building  thorough  under¬ 
standing.  If  slower  learners  become  confused  because  there  are 
several  steps  to  carry  out,  you  may  need  to  help  them  start  to 
show  the  second  fact  for  each  pair.  More  capable  children  may  be 
able  to  work  Ex.  2d  through  2f  without  making  representative 
pictures  in  the  space  above  the  yellow  mark. 

•  For  Ex.  3  and  4,  let  the  children  first  draw  a  dot  picture  and 
then  complete  the  subtraction  fact  in  each  instance.  Have  pupils 
explain  orally  why  there  is  not  a  pair  of  S.  facts  for  each  of  these 
dot  pictures. 


Working  with  Pairs  of  S.  Facts 
.  What  are  the  pairs  of  subtraction  facts? 
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What  are  the  pairs  of  S.  facts?  Draw  pictures. 
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One  S.  fact.  Draw  a  picture.  4.  One  S.  fact.  Draw  a  picture. 
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Individualizing  Instruction 

•  Make  a  set  of  16  cards  for  playing  the  game  Pair-0  when  it 
involves  subtraction  facts.  It  will  be  similar  to  the  game  involving 
addition  facts  described  on  page  [130].  On  each  of  10  cards, 

write  one  of  the  following  combinations  with  a  box  for  the 

answer : 

5  —  1  =  □  5  —  2  =  □  5  —  3  =  □  5  —  4  =  □  4-3=D 

4  —  2  =  □  4  —  1  =  □  3  —  2  =  □  3  —  1  =  □  2  —  1  =  □ 

On  each  of  the  other  6  cards,  make  a  representative  drawing  to 
show  one  of  the  following  patterns  with  its  parts  made  distin¬ 
guishable  by  using  two  colors. 


•  o 

•  o 


•  o 

o  o 


•  o 


The  game  is  played  in  the  same  manner  as  for  the  addition  com¬ 
binations.  (See  page  [130].) 

•  If  slower  learners  need  additional  help  with  any  of  the  work 
on  text  page  23,  it  probably  will  be  in  connection  with  Ex.  2. 
The  difficulty  will  most  likely  lie  in  determining  the  related 

subtraction  fact.  For  an  example  such  as  5  —  2  = _ ,  have 

slower  learners  draw  a  dot  picture  for  the  total  set  (5)  and  color 
the  2  dots  to  be  taken  away.  Let  them  first  cover  the  2  dots  that 
are  colored  and  show  the  S.  fact.  Next,  they  can  cover  the  un¬ 
colored  part  (3  dots)  and  show  that  S.  fact.  With  practice  of 
this  type,  the  slower  learner  should  soon  get  the  feeling  that  when 
the  numbers  for  the  total  set  and  two  of  its  parts  are  given,  the 
taking  away  of  either  part  leaves  the  other  part. 
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Teaching  Book  One, 

Pupil’s  Objectives 

(a)  To  use  familiar  subtraction  facts  in  problem-solving  situa¬ 
tions;  (b)  to  show  pairs  of  related  subtraction  facts  suggested  by 
dot  pictures;  and  (c)  to  finish  showing  subtraction  facts  by 
choosing  one  of  two  given  numerals  to  show  the  answer. 

New  Word 

Eskimos 

Background 

This  material  parallels  the  work  for  addition  done  on  text 
page  19  and  should  be  treated  similarly. 

Using  the  Text  Page 

•  Include  in  the  discussion  of  the  picture  specific  quantitative 
questions  such  as: 

How  many  Eskimo  people  do  you  see?  Are  there  as  many 
igloos  as  there  are  Eskimos? 

Which  is  taller — a  spear  or  an  igloo? 

Are  there  more  dogs  than  Eskimo  children? 

•  The  six  problems  below  are  to  be  read  to  the  children.  The 
answers  for  the  first  two  problems  can  be  found  from  the  picture. 
The  remaining  problems  have  a  similar  setting  but  their  solution 
cannot  be  found  in  the  picture.  As  each  problem  is  read,  the 
child  is  to  find  the  answer  and  show  the  appropriate  subtraction 
fact.  Note  that  in  the  boxes  for  Ex.  5  and  6  the  pupils  will  have 
to  show  the  entire  subtraction  fact  (using  the  symbols  —  and  =). 
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of  the  type  at  the  foot  of  the  text  page  and  suggest  the  use  I 
helping  dot  pictures. 

•  All  pupils  will  profit  from  working  with  the  types  of  activitl 
in  subtraction  similar  to  those  suggested  on  page  [131]  for  add! 
tion.  For  this  practice,  prepare  a  set  of  subtraction  exampl 
similar  to  those  illustrated  below,  in  which  some  answers  are  ca 
rect  and  some  are  not: 

5-2=0)  4-2  =X2.  3-1=2  5-4  =  3 

If  the  statement  is  correct,  as  in  the  first  example,  the  child 
to  draw  a  ring  around  the  answer.  If  the  statement  is  not  tru 
as  in  the  second  example,  he  is  to  put  an  X  on  the  wrong  answ 
and  then  write  the  correct  one. 

•  Have  more  capable  children  make  up  other  take-away  problem 
(with  total  sets  not  exceeding  5)  from  the  picture  on  the  te 
page.  Give  these  orally  to  slower  learners  for  practice  in  sayii 
the  appropriate  subtraction  fact. 

•  Have  all  pupils  engage  in  appropriate  number  games  (sr 
pages  [220]-[232]).  Selections  may  be  made  from  the  followin 
Climb  the  Ladder  (5) ;  Fish  (5) ;  Over  Orange  (4) ;  The  Wizard  (' 
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Ex.  1.  There  are  5  Eskimos.  Two  of  them  are  leaving 
with  the  sled.  How  many  Eskimos  will  be  left? 

Ex.  2.  There  are  4  dogs  in  the  picture.  Two  of  the  dogs 
are  leaving  with  the  sled.  How  many  dogs  will  be  left? 

Ex.  3.  There  are  4  sleds  in  all  in  the  Eskimo  village. 

One  of  them  is  going  away.  Then  how  many  sleds  will  be 
left  in  the  village? 

Ex.  4.  There  are  3  igloos  in  a  group.  One  of  them  will 
be  torn  down.  How  many  igloos  will  be  left? 

*Ex.  5.  There  were  6  spears  standing  outside  one  igloo. 

The  boys  took  4  of  the  spears  away.  How  many  spears  were 
left  outside  the  igloo? 

*Ex.  6.  There  were  6  Eskimo  children  playing  outdoors. 

Then  3  children  went  into  an  igloo.  How  many  Eskimo  chil¬ 
dren  were  left  outdoors? 

•  Ex.  7  and  8  should  be  familiar  to  the  children.  In  each 
instance  the  pupil  is  to  show  a  pair  of  related  subtraction  facts 
using  the  dot  picture.  Encourage  independent  work  on  these 
examples. 

•  In  each  example  of  the  lower  portion  of  the  page,  the  pupil  is 
to  use  the  same  multiple-choice  technique  as  was  introduced  on 
text  page  19.  He  is  to  draw  a  ring  around  the  correct  numeral 
to  finish  showing  a  subtraction  fact.  This  exercise  represents  the 
first  experience  in  Book  One  that  children  have  had  with  sub¬ 
traction  facts  in  purely  abstract  form.  Use  the  first  two  examples 
in  the  first  column  for  illustrative  purposes.  Then  have  pupils 
work  independently.  Circulate  among  the  children  and  observe 
them  carefully,  giving  help  where  necessary. 

Individualizing  Instruction 

•  If  slower  learners  experience  difficulty  with  the  purely  abstract 
form  of  the  subtraction  facts,  provide  practice  with  more  examples 


*  The  problems  suggested  for  Ex.  5  and  6  involve  sums  greater  than  5. 
You  may  wish  to  challenge  only  your  more  capable  children  or  use  them  for 
all  pupils,  substituting  5’s  for  the  6’s. 
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1.  3  Eskimos  take  away  _2_  Eskimos  is  -3_  Eskimos. 

2.  4~  dogs  take  away  _2_  dogs  is  _2_  dogs. 


Using  Subtraction 
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Problem-solving;  multiple-choice  subtraction  practice 
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Pupil’s  Objective 

To  see  how  well  the  number  abilities  developed  thus  far  have 
been  learned. 

Background 

This  is  the  first  test  page  of  Book  One ,  Second  Half.  It  involves 
testing  the  following  abilities : 

•  Showing  the  numbers  for  a  set  as  large  as  5  and  a  pair  of  its 
parts 

•  Showing  pairs  of  addition  and  subtraction  facts  for  pictures 
of  objects 

•  Showing  serial  order  in  counting  by  2’s  through  20 

•  Identifying  the  number  which  is  greater  or  which  is  less 

•  Showing  understanding  of  numbers  and  numerals  from  0 
through  20 

Using  the  Text  Page 

Most  of  your  pupils,  with  the  possible  exception  of  some  slower 
earners,  should  be  familiar  with  the  activities  called  for  on  this 
est  page  and  should  be  able  to  work  the  page  independently, 
dowever,  give  all  pupils  an  opportunity  to  tell  whether  they  can 
vork  each  row  before  letting  them  start.  For  those  who  need 
nore  detailed  instructions,  use  directions  similar  to  the  following : 

•  For  Ex.  1-3:  Show  in  two  ways  how  to  write  about  the 
lumbers  for  each  set  and  pair  of  parts  shown. 
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•  For  Ex.  4-6:  Show  a  pair  of  addition  facts  for  each  pic¬ 
ture  if  you  can. 

•  For  Ex.  7-9 :  Cover  as  many  objects  as  you  are  told.  Then 
show  the  subtraction  fact. 

•  For  each  row  of  Ex.  10 :  Count  by  2’s  and  write  the  missing 
numerals  on  each  mark. 

•  In  the  first  row  of  Ex.  11,  draw  a  ring  around  the  name 
for  the  number  that  is  greater.  In  the  second  row,  draw  a 
ring  around  the  name  for  the  number  that  is  less. 

•  For  Ex.  12:  Show  the  number  of  tens  and  the  number  of 
ones  pictured.  Then  write  a  numeral  for  this  number. 

Individualizing  Instruction 

•  Diagnose  pupil  strengths  and  weaknesses  on  the  basis  of 
this  test.  Group  children  for  reteaching  as  needed. 

•  The  following  listing  will  help  you  in  the  selection  of  ma¬ 
terial  for  whatever  reteaching  or  follow-up  work  you  may  find 
necessary.  It  relates  each  test  item  or  exercise  to  earlier  text 
pages  on  which  relevant  developmental  work  was  studied. 

Ex.  1-3:  page  16  Ex.  10:  pages  20-21 

Ex.  4-6:  pages  17-18  Ex.  11:  page  13 

Ex.  7-9:  pages  22-23  Ex.  12:  page  15 

Looking  Ahead 

Children  have  had  experiences  with  the  cent,  the  nickel,  and 
the  dime.  The  present  work  will  serve  to  maintain  and  extend 
abilities  with  coins  and  their  values  in  anticipation  of  written 
work  on  text  page  29. 

•  Show  the  children  1  cent  (coin) .  Have  them  tell  you  its 
name  and  use.  Ask  the  children  to  tell  things  they  have  bought 
for  1  cent. 

•  Show  2  cents,  3  cents,  4  cents,  and  5  cents  in  turn.  Each 
time  have  the  children  tell  how  much  money  you  are  showing 
and  things  they  have  bought  with  that  amount  of  money. 

•  Show  the  children  the  5  cents.  Also  show  them  1  nickel. 
Ask  them  the  name  of  the  new  coin  and  its  relationship  to  the 
5  cents.  Emphasize  that  the  nickel  is  worth  just  as  much — and 
will  buy  just  as  much — as  the  5  cents. 

•  Write  each  of  the  following  on  the  chalkboard:  1  <t,  2f  3f 
4f  and  5f  Call  attention  to  the  cent  sign  and  how  it  is  read. 
Help  the  children  to  understand  that  “5f’  could  mean  either 
5  cents  or  1  nickel. 

•  Show  the  children  a  dime.  Have  them  tell  its  value  and 
write  10 f  on  the  chalkboard.  Emphasize  that  1  dime  is  equal 
to  10  cents  (coins)  or  1  nickel  and  5  cents  or  2  nickels. 

•  Show  each  of  the  following  sets  of  coins :  6  cents,  7  cents, 
8  cents,  and  9  cents.  Have  the  children  tell  the  value  of  each 
set  of  coins  and  write  on  the  chalkboard  the  values  as — 6ff, 
If  8f  and  9ff. 

•  In  each  of  the  above  sets  exchange  5  of  the  cents  for  1 
nickel,  thus  bringing  out  the  following: 

6  cents  is  the  same  amount  as  1  nickel  and  1  cent. 

7  cents  is  the  same  amount  as  1  nickel  and  2  cents. 

8  cents  is  the  same  amount  as  1  nickel  and  3  cents. 

9  cents  is  the  same  amount  as  1  nickel  and  4  cents. 

•  Have  the  pupils  play  store.  Mark  objects  for  all  amounts 
from  1  i  through  10j£  and  permit  purchases  with  any  appropriate 
combinations  of  coins.  Things  costing  5^  may  be  paid  for  with 
either  5  cents  or  1  nickel.  Things  costing  10^  may  be  paid  for 
with  1  dime  or  10  cents  or  1  nickel  and  5  cents  or  2  nickels.  If 
the  clerk  is  satisfied  with  the  correctness  of  the  money  offered,  he 
gives  the  buyer  the  thing  he  has  purchased. 

Unit  lest 
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Discussion  of  the  Sixth  Period  of  Instruction 


Objectives  for  the  Sixth  Period 
of  Systematic  Instruction 

1.  For  sets  having  as  many  as  6  members,  ability  to 

a.  partition  a  set  into  a  pair  of  parts 

b.  identify  and  show  the  number  of  members  for  the  total  set  and 
for  each  of  the  two  parts 

2.  For  the  addition  of  two  counting  numbers  (sum  as  great  as  6), 
ability  to 

a.  show  an  addition  fact  or  a  pair  of  addition  facts  for  a  given  set 
representation 

b.  show  a  set  representation  for  a  given  addition  fact  or  pair  of 
addition  facts 

c.  show  the  sum  of  the  two  numbers 

d.  associate  and  use  an  appropriate  addition  fact  with  a  verbal 
problem  statement 

3.  For  the  subtraction  of  one  counting  number  from  another  (sum  as 
great  as  6),  ability  to 

a.  show  a  subtraction  fact  or  a  pair  of  subtraction  facts  for  a 
given  set  representation 

b.  show  a  set  representation  for  a  given  subtraction  fact  or  pair  of 
subtraction  facts 

c.  show  the  answer 

d.  associate  and  use  an  appropriate  subtraction  fact  with  a  verbal 
problem  statement 

4.  For  sums  as  great  as  6,  intuitive  understanding  of  the  idea  that 
subtracting  a  particular  number  is  the  inverse  of  (“undoes”)  adding 
that  same  number. 

5.  For  sums  as  great  as  6,  ability  to  associate  the  addition  of  three 
counting  numbers  with  the  union  of  three  disjoint  nonempty  sets, 
including  ability  to 

a.  show  an  addition  sentence  for  a  particular  set  representation 

b.  show  a  set  representation  for  a  particular  addition  sentence 

6.  Ability  to  interpret  sets  having  as  many  as  sixty  members,  and 
associated  numerals,  in  terms  of  sets  of  ten  and  additional  ones 

7.  Knowledge  of  the  serial  order  of  counting  numbers  through  60 

8.  Extend  ability  to  tell  and  show  time  (on  the  hour)  on  a  clockface 

9.  Extend  knowledge  of  cent,  nickel,  and  dime,  including  ability  to 
recognize  and  use  the  symbol,  ft 


Mathematical  Background  for  the  Sixth  Period 
of  Systematic  Instruction 

1.  Since  the  addition  of  counting  numbers  is  a  binary  opera¬ 
tion,  some  associating  of  numbers  must  be  effected  when  three  or 
more  numbers  are  to  be  added.  Let  a ,  b,  and  c  be  the  counting 
numbers  associated,  respectively,  with  the  disjoint  sets  A,  B,  and 
C.  For  the  sets  it  can  be  shown  that  AUBWC  may  be  in¬ 
terpreted  either  as  (A  W  B)  W  C  or  as  A  W  (B  U  C).  Simi¬ 
larly,  for  the  numbers  it  can  be  shown  that  a  +  b  +  c  may  be 
interpreted  either  as  (a  -f-  b)  +  c  or  as  a  +  (b  +  c).  We  refer 
to  these  as  the  Associative  Property  of  Union  and  the  Associative  Prop¬ 
erty  of  Addition.  Specifically,  in  order  to  add  the  numbers  2,  1, 
and  3,  we  may  associate  them  in  either  of  two  ways:  (2  +  1)  +  3 
or  2  + (1 +3);  that  is,  (2  +  1)  +  3  =  2  +  (1  +  3). 

2.  The  operations  of  addition  and  subtraction  are  related  to 
each  other  in  an  inverse  way,  frequently  referred  to  as  “doing 
and  undoing.”  Consider  these  two  illustrations: 

a.  If  we  start  with  4  and  add  2,  the  sum  is  6.  If  then  from  6 
we  subtract  2,  the  result  is  4  (the  original  number).  If  it  is  true 
that  4+2  =  6,  then  it  also  is  true  that  6—2  =  4.  In  general, 
for  the  counting  numbers  a ,  b,  and  c,  if  a  +  b  =  c,  then  c  —  b  =  a. 

b.  If  we  start  with  5  and  subtract  3,  the  result  is  2.  If  then 
to  2  we  add  3,  the  sum  is  5  (the  original  number).  If  it  is  true 
that  5  —  3  =  2,  then  it  also  is  true  that  2  +  3  =  5.  In  gen¬ 
eral,  for  the  counting  numbers  a,  b,  and  c,  if  a  —  b  =  c,  then 
c  +  b  =  a. 

The  former  of  these  two  relationships  is  introduced  in  this 
period. 

3.  As  work  with  our  numeration  system  is  extended  through 
sixty,  attention  is  directed  to  the  place-value  principle  as  well  as 
to  the  concept  of  decimal  base.  For  instance,  not  only  is  53 
interpreted  as  5  tens  (sets  of  ten)  and  3  ones',  it  also  is  emphasized 
that  the  5  of  53  shows  5  tens  because  of  its  value  and  place,  and 
the  3  of  53  shows  3  ones  because  of  its  value  and  place. 


New  Words  by  Pages  in  the  Sixth  Period  of  Instruction 

No  more  than  three  new  words  are  used  on  a  page  and  each 
new  word  is  used  at  least  twice  on  that  page. 


26.  books 

30.  numerals 

36.  cats 

crayons 

31.  numbers 

39.  eleven 

27.  answers 

33.  boys 

twelve 

write 

34.  dots 

41 .  penny 

28.  bears 

playing 

42.  clowns 

dolls 

these 

45.  bicycles 

29.  cent 

35.  Indians 

46.  so 

dime 

nickel 
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Teaching  Book  One,  Second  Half,  Page  26 


Pupil’s  Objective 

To  study  a  set  of  6  things  and  pairs  of  its  parts  in  preparation 
for  work  with  the  addition  and  subtraction  facts  having  sum  6. 

New  Words 

books ,  crayons 

Background 

A  set  with  6  members  may  be  partitioned  into  pairs  of  parts 
in  more  than  one  way.  For  instance,  a  set  of  6  things  may  be 
partitioned  into  parts  consisting  of  1  thing  and  5  things  (or  5 
things  and  1  thing) ;  or  a  set  of  6  things  may  be  partitioned  into 
parts  consisting  of  4  things  and  2  things  (or  2  things  and  4  things) ; 
or  a  set  of  6  things  may  be  partitioned  into  parts  consisting  of  3 
things  and  3  things.  Here  we  introduce  children  to  these  different 
partitionings. 

Teacher’s  Preparation 


•  Should  some  slower  learners  have  difficulty  finding  parts 
the  picture,  have  six  of  your  more  capable  children  group  therl 
selves  as  in  the  picture  to  dramatize  the  several  situations  moj 
effectively. 

•  Have  slower  learners  use  cards  5  and  6  of  the  Pegboard  Z>;| 
covery  Guides.  *  *  * 

•  Check  some  of  your  more  capable  children  to  see  if  they  a 
able  to  tell  you  all  about  a  set  of  6  things  and  its  pairs  of  par 
without  using  objects  or  pictures. 

***  See  9R  and  9S,  page  [215], 


Have  available  a  flannel  board*  and  sets  of  cutouts*,  10  in 
each  set  (5  each  of  two  different  colors).  Buttons,  counters,  and 
other  manipulative  materials  will  also  prove  useful. 

A  track  of  the  Ginn  Arithme-Sticks**  will  also  prove  useful  in 
the  development  of  pairs  of  parts  of  a  set. 

Pre-Book  Lesson 

•  Arrange  6  flannel  items  on  the  flannel  board,  5  red  and  1 
green.  Have  children  identify  the  number  for  the  total  set  and 
the  numbers  for  the  two  parts  as  distinguished  by  the  different 
colors.  Record  the  appropriate  numerals  on  the  chalkboard. 
Remove  1  red  item,  add  1  green  item  (showing  the  parts  4  and 
2),  and  repeat  the  procedure.  Continue  the  activity  until  the 
flannel  board  shows  1  red  item  and  5  green  items. 

•  At  this  point,  you  may  wish  to  repeat  the  procedure  using 
different  cutouts  or  you  may  prefer  to  manipulate  buttons  or 
counters.  You  may  even  want  to  develop  this  concept  of  pairs 
of  parts  of  a  set  of  6  things  by  dramatizations  involving  6  children 
(5  boys,  1  girl;  4  boys,  2  girls;  and  so  on).  The  Ginn  Arithme- 
Sticks  could  be  used  to  summarize  the  ideas  developed. 

Using  the  Text  Page 

•  For  Ex.  1,  have  the  children  look  at  the  picture  at  the  top  of 
the  page.  Let  them  identify  the  number  of  children  in  the  total 
set,  the  number  with  chairs,  and  the  number  without  a  chair. 
Help  them  record  the  numerals  5  and  1  in  the  appropriate  spaces. 
Then  have  them  trace  over  and  complete  the  work  about  a  set 
of  6  children  and  its  parts  5  children  and  1  child,  written  in  two 
ways. 

•  For  Ex.  2,  have  the  children  identify  the  number  of  crayons 
in  all,  the  number  of  yellow  crayons,  the  number  of  red  crayons, 
and  record  the  appropriate  numerals.  Have  the  children  finish 
writing  in  two  ways  about  the  parts  of  the  set  of  6  crayons. 

•  Let  the  children  complete  Ex.  3  independently  and  explain 
why  there  is  only  one  pair  of  parts. 

Individualizing  Instruction 

•  Have  all  pupils  look  at  the  picture  at  the  top  of  the  page 
again.  Let  them  use  the  picture  to  tell  about  a  set  of  6  children 
and  its  parts,  5  children  and  1  child  (5  sitting,  1  standing);  its 
parts,  4  and  2  (4  girls,  2  boys) ;  its  parts,  3  and  3  (3  have  books, 
3  do  not). 


**  See  3,  page  [215]. 

Separating  a  set  into  two  subsets 
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*  See  2  and  5,  page  [215]. 
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Teaching  Book  One,  Second  Half,  Page  27 


Pupil’s  Objectives 

(a)  To  obtain  further  experience  in  working  with  a  set  of  6 
things  and  its  pairs  of  parts ;  and  (b)  to  review  earlier  work  with 
addition  facts  and  subtraction  facts. 

New  Words 

answers,  write 

Background 

The  work  of  this  page  provides  additional  experience  in  par¬ 
titioning  sets  of  6  things  into  pairs  of  parts  in  different  ways. 

Teacher’s  Preparation 

Have  available  the  Ginn  Arithme-Sticks*. 

Pr e-Book  Lesson 

Place  6  beads  on  a  track  of  the  Arithme-Stick  and  progressively 
separate  the  six  beads  into  the  parts:  5  and  1,  4  and  2,  3  and  3, 
2  and  4,  1  and.  5.  As  each  separation  is  made,  children  may  be 
;alled  upon  to  tell  the  parts  of  a  set  of  6  beads  and  write  the 
ippropriate  numerals  on  the  chalkboard.  Repeat  the  procedure 
etting  a  pupil  manipulate  the  beads  on  the  Arithme-Stick. 


*  See  3,  page  [215]. 


Using  the  Text  Page 

•  If  you  feel  that  the  children  are  not  capable  of  working 
Ex.  1-6  independently,  you  may  want  to  work  Ex.  1  and  Ex.  4 
with  them  as  illustrations. 

•  In  Ex.  7,  children  are  to  work  at  the  abstract  level,  finishing 
the  work  that  has  been  started  and  then  writing  about  the  same 
pair  of  parts  of  a  set  of  6  things  in  a  different  way  (except  for  the 
parts  3  and  3). 

•  In  Ex.  8,  children  are  to  finish  each  addition  or  subtraction 
fact  and  then  show  the  related  fact  of  the  pair. 

•  In  Ex.  9,  children  are  to  finish  showing  each  addition  fact 
by  recalling  and  writing  an  answer. 

•  In  Ex.  10,  children  are  to  finish  showing  each  subtraction 
fact  by  recalling  and  writing  the  answer. 

Individualizing  Instruction 

•  For  all  pupils,  provide  further  experience  similar  to  that  of 
Ex.  7  on  the  text  page.  Make  up  and  duplicate  a  work  sheet 
with  exercises  of  this  type,  using  parts  of  sets  of  2,  3,  4,  and  5 
things,  as  well  as  parts  of  a  set  of  6  things. 

•  If  slower  learners  have  difficulty  with  Ex.  7  or  the  prepared 
work  sheet  or  with  Ex.  8-10,  let  them  use  buttons  or  other 
manipulative  materials  as  helpers.  However,  always  guide  pu¬ 
pils  away  from  the  use  of  objects  since  they  will  seldom  give  im¬ 
mediate  responses  if  they  continue  to  use  objects  or  pictures. 

•  Have  more  capable  children  make  up  examples  with  pictures  of 
representative  items,  similar  to  those  in  Ex.  4-6  on  the  text  page, 
which  involve  sets  of  2,  3,  4,  5,  and  6  things.  These  can  be 
used  with  children  who  need  further  experience  at  this  level 
of  work. 

•  Have  all  pupils  engage  in  appropriate  games  (see  pages 
[220]— [232]) .  Selections  may  be  made  from  the  following :  Climb 
the  Ladder  (3);  Fish  (3);  Guess  Again  (4);  The  Wizard  (7). 


Separating  a  set  into  two  subsets 


[141] 


Teaching  Book  One, 


Pupil’s  Objectives 

(a)  To  learn  to  distinguish  between  problems  which  suggest 
addition  and  those  which  suggest  subtraction;  and  (b)  to  prac¬ 
tice  recall  of  addition  and  subtraction  facts,  sums  no  greater 
than  5. 

New  Words 

bears,  dolls 

Background 

This  is  the  first  time  children  are  called  upon  to  distinguish 
between  the  use  of  addition  and  the  use  of  subtraction  in  con¬ 
nection  with  solving  verbal  problems.  In  essence,  this  distinction 
is  to  be  made  on  the  following  basis  within  the  scope  of  problem 
situations  used.  We  may  associate  an  addition  fact  with  a  prob¬ 
lem  if  we  are  given  the  number  of  members  in  each  of  two  disjoint 
sets  and  are  asked  to  find  the  number  of  members  for  the  union 
of  those  sets.  We  may  associate  a  subtraction  fact  with  a  problem 
if  we  are  given  the  number  of  members  in  a  set  and  the  number 
of  members  in  a  part  of  that  set  that  is  removed,  and  we  are  asked 
to  find  the  number  of  members  in  the  other  part  of  the  set.  Of 
course,  it  is  not  expected  that  children  will  verbalize  this  distinc¬ 
tion  in  the  way  in  which  it  has  just  been  indicated.  Nevertheless, 
it  is  important  that  children  comprehend  the  essence  of  this  dis¬ 
tinction  that  has  been  made. 

By  this  time,  the  children  have  had  very  extensive  experiences 
with  addition  facts  and  subtraction  facts  having  sums  as  great  as  5. 
It  is  important  that  they  now  be  asked  to  try  to  recall  the  answers 
for  combinations  stated  in  abstract  form. 

Teacher’s  Preparation 

Write  the  following  on  the  chalkboard. 

I  I  _ ± _ yi _  _ children 

I  I  _  _ = _  _ children 


Pre-Book  Lesson 

•  Have  5  children  come  to  the  front  of  the  room.  Seat  3  of 
them  at  a  table.  Have  the  other  2  stand  a  short  distance  away. 
Read  the  following  problem:  Three  children  were  sitting  at 
the  arithmetic  table.  Two  other  children  came  to  join  them. 
How  many  children  were  sitting  at  the  arithmetic  table  then? 
Draw  a  helping  dot  picture,  showing  the  parts  3  and  2,  in  the 
first  box  on  the  chalkboard.  Emphasize  why  we  know  that  we 
must  join  the  two  parts  together.  Write  on  the  chalkboard  beside 
the  dot  picture  numerals  to  show  the  correct  addition  fact.  Re¬ 
write  the  answer  beside  its  label. 

•  Now  have  all  five  children  sit  in  a  ring.  Read  the  following 
problem:  Five  children  were  reading  together.  One  of  them 
went  back  to  his  desk.  How  many  children  were  reading  to¬ 
gether  then?  Draw  a  helping  dot  picture  in  the  second  box  on 
the  chalkboard.  Show  5  dots  and  cross  out  1.  Emphasize  why 
we  know  that  we  must  separate  one  part  from  the  total  set  rather 
than  join  the  two  parts  together.  Supply  the  missing  numerals 
to  show  the  correct  subtraction  fact  and  rewrite  the  answer  beside 
its  label. 
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•  For  Ex.  1-5,  you  are  to  read  the  following  problems  to  til 
children  one  by  one.  In  each  case  the  child  is  to  determiri 
whether  the  problem  suggests  using  addition  or  subtraction.  1 
the  box  he  is  to  draw  a  helping  dot  picture  and  then  show  tl) 
addition  or  subtraction  fact  needed  to  find  the  answer.  He 
then  to  write  the  answer  again  beside  its  label,  thus  relating  it  i 
the  problem  situation.  Because  of  the  added  difficulty  of  choosin  I 
the  operation  in  these  five  problems,  all  of  them  are  direct,] 
associated  with  the  picture. 

Ex.  7.  There  are  2  dolls  on  a  shelf.  There  are  3  dolls  in 
other  places.  How  many  dolls  are  there  in  all? 

Ex.  2.  There  are  5  dolls  in  all.  Carol  takes  2  of  them  for 
a  walk.  How  many  dolls  are  left? 

Ex.  3.  Two  bears  are  sitting  on  chairs.  Two  other  bears 
are  sitting  on  shelves.  How  many  bears  are  there  in  all? 

Ex.  4.  Yesterday  there  were  5  bears  on  the  shelves.  Three 
of  the  bears  were  taken  down  from  the  shelves.  How  many 
bears  are  left  on  the  shelves  now? 

Ex.  5.  There  are  4  hats  on  dolls.  Sue  will  put  away  2  of 
the  hats.  How  many  hats  on  dolls  will  you  see  then? 

•  Have  the  children  work  the  exercises  in  the  lower  portion 
the  page  independently,  writing  each  answer.  You  may  wish  , 
point  out  that  the  first  two  rows  deal  with  addition  and  the  Iql 
two  rows  deal  with  subtraction.  Permit  dot  pictures  only  wh< 
necessary. 
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Using  Addition  and  Subtraction 


2  -f-  3  -  5  5_  dolls 

5  ~  2  ~  3  3_  dolls 

2 _ ~f~  2 _ =  *4: _  _!=L  bears 


5-3=2  2_ 

<4-2=2  2 


bears 


hats 


Using  the  Text  Page 

•  First,  discuss  the  picture  with  the  class,  identifying  the 
various  things  shown.  Include  in  this  discussion  specific  quanti¬ 
tative  questions  about  toys  on  the  top  shelf,  toys  with  the  longest 
legs,  the  biggest  toy,  and  so  on. 

[142]  Problem-solving ;  addition  and  subtraction  practice 


2  +  2  = 

•4 

1  +  2  =  (3) 

4  +  1  3  +  2=0 

1  +  4  = 

© 

2  +  3  =  [3~| 

2  +  1  =  (3)  1+3=0 

5  -  1  = 

© 

4  —  3  =  /l\ 

5  -  3  =  \I\  3  -  2  =  k 

2  -  1  =  /K 

5  -  4  =  (D 

4  -  1  =  (3)  5-2  =  [i] 
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Pupil’s  Objectives 

(a)  To  study  further  the  value  relationships  of  the  cent,  nickel, 
md  dime;  and  (b)  to  apply  base-ten  understanding  to  money 
values. 


New  Words 

cent,  dime,  nickel 


Background 

One  of  the  important  things  for  children  to  realize  in  their 
vork  with  United  States  money  is  the  fact  that  certain  denomina- 
ions  are  applications  of  our  numeration  system.  In  its  simplest 
orm,  this  is  true  of  the  coins  dime  and  cent.  Thus,  just  as  the 
lumeral  14  may  be  interpreted  either  as  10  and  4  or  as  1  ten  and 
ones,  so  may  14  cents  be  interpreted  as  10  cents  and  4  cents  or 
s  1  dime  and  4  cents. 


Teacher’s  Preparation 

Have  sufficient  real  or  toy  money*  available  so  that  you  and 
ach  child  (or  small  group  of  children)  may  have  2  dimes,  4 
ickels,  and  10  cents. 

On  the  chalkboard,  write: 

1  nickel _ cents  1  dime _ cents  1  dime _ nickels 

*  See  16,  page  [215]. 
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Learning  about  Coins 


1  nickel  or  5  cents  2.  2 
1  dime  or  JO.  cents  3 

1  dime  or  2  nickels  2 


cents  and  1  cent  are  -A_  cents. 

cents  and  2  cents  are  __  cents. 

,  Li 

cents  and  2  cents  are  — L-  cents. 


il 


3.  10  cents  and  1  cent  are  _LL  cents. 
10  cents  and  7  cents  are  11  cents. 
10  cents  and  5  cents  are  H  cents. 


II* 

il* 

15^ 


« * . 


Pre-Book  Lesson 

•  Give  1  nickel  and  5  cents  to  each  child  or  small  group. 
Have  the  pupils  identify  the  coins  by  name  and  by  value.  Write 
“5”  in  the  appropriate  blank  on  the  chalkboard.  Have  children 
mention  various  things  that  can  be  bought  for  5fh 

•  Now,  give  each  child  (or  group  of  children)  the  following 
additional  real  or  toy  money:  2  dimes,  3  nickels,  and  5  cents. 
Have  pupils  identify  the  dime  and  emphasize  its  value  as  10^, 
bringing  out  that  1  dime  has  the  same  value  as  10  cents  or  as 
2  nickels.  Write  “10”  and  “2”  in  the  appropriate  blanks  on  the 
chalkboard. 

•  Using  the  coins  indicated,  show  the  following  values: 
6^  as  1  nickel  and  1  cent;  7^  as  1  nickel  and  2  cents;  and  so  on, 
through  10f£  as  1  nickel  and  5  cents  or  as  2  nickels  or  as  10  cents. 

•  Count  out  12  cents,  showing  them  as  a  set  of  10  cents  and  2 
more  single  cents.  Lead  the  children  to  make  the  association 
with  one  10-bundle  and  2  single  sticks.  Establish  that  the  cents 
in  all  are  worth  l(+  +  2^,  or  12^.  Repeat  the  same  activity 
until  a  value  of  20  has  been  shown.  The  sets  of  10  cents  in  each 
demonstration  can  be  exchanged  for  1  dime  without  changing 
the  value. 

Using  the  Text  Page 

•  Children  should  be  able  to  do  Ex.  1-3  independently. 

•  In  the  first  row  of  blue  boxes  in  the  lower  portion  of  the 
page,  the  children  are  to  identify  and  show  the  value  of  each  pic¬ 
tured  set  of  coins.  In  the  second  row,  the  children  are  to  show 
each  specified  value  by  ringing  the  appropriate  coins  pictured. 

Individualizing  Instruction 

•  All  pupils  will  benefit  from  discovering  ways  in  which  the 
same  value  may  be  expressed  using  various  groupings  of  coins. 
A  chart  with  column  headings  “Amount,”  “Dimes,”  “Nickels,” 
“Cents”  can  be  made  easily  and  will  provide  a  convenient  record 
for  discoveries. 

•  Have  all  pupils  bring  in  real  articles  to  use  as  stock  for  a  store. 
Tag  each  article,  from  7^  to  20  fi.  Children  may  take  turns  being 
clerks  while  other  children  make  purchases.  As  a  general  rule, 
a  child  buys  and  pays  for  only  one  article  at  a  time,  and  gives  the 
clerk  coins  whose  value  exactly  equals  the  price  of  the  article 
purchased. 

•  More  capable  children  may  use  more  complex  situations. 

Looking  Ahead 

“Joining  Three  Sets”  receives  its  first  major  treatment  on 
text  pages  36-37.  The  oral  Looking-Ahead  activities  suggested 
below  serve  to  prepare  children  for  the  later  written  work. 

Use  a  two-step  problem  situation  such  as  the  one  described 
below  and  have  the  children  use  representative  manipulative 
materials  as  needed  in  connection  with  their  oral  responses. 

Step  7:  Say  to  the  children :  Sally  put  2  blue  glasses  and  1 
red  glass  on  the  table.  How  many  glasses  did  Sally  put  on  the 
table?  Tell  the  sentence  and  the  addition  fact  for  it.  As  the 
oral  response  is  given,  write  on  the  chalkboard:  2  glasses  and 
7  glass  are  3  glasses.  2  +  1=3 

Step  2:  Now  say  to  the  children:  Sally  then  put  2  yellow 
glasses  on  the  table.  How  many  glasses  in  all  were  on  the 
table  now?  Tell  the  sentence  and  the  addition  fact  for  it. 

As  the  oral  response  is  given,  write  beneath  the  other  number 
story:  3  glasses  and  2  glasses  are  5  glasses.  3  +  2  =  5. 

Finally  say  to  the  children:  Tell  me  the  two  addition  facts 
we  have  shown.  (2  +  1  =  3;  3  -f-  2  =  5) 

Values  of  sets  of  coins  [143] 
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Pupil’s  Objective 

To  extend  through  30  the  study  of  counting  numbers,  their 
numerals,  and  the  place  values  involved. 

New  Word 

numerals 


Background 

Children  previously  have  worked  with  the  interpretation  of  the 
counting  numbers  10  through  20  in  terms  of  the  idea  of  base  ten 
and  the  place-value  principle  of  our  numeration  system.  This 
understanding  of  base  ten  and  place  value  is  now  extended  to 
include  the  counting  numbers  through  30.  Thus,  the  numeral  27 
is  to  be  interpreted  as  2  tens  and  7  ones. 


Teacher’s  Preparation 


Have  available:  30  pencils;  30  dowel  rods  or  lollipop  sticks 
or  tongue  depressors  or  the  like;  rubber  bands  for  holding  to¬ 
gether  bundles  of  10;  a  Place  Value  Indicator *. 

On  the  chalkboard  have  several  illustrations  similar  to  Ex.  1 
on  the  text  page  to  show  24,  20,  29,  27,  and  30,  but  use  the 
following  format : 


00  II  II 


tens  and 


ones 


?  IX 


Pre-Book  Lesson 

•  Show  the  children  25  pencils,  arranged  as  2  bundles  of  10 
(each  group  of  10  bound  by  a  rubber  band)  and  5  more.  Have 
the  20  and  5  more  arranged  with  the  bundles  of  10  at  the  left  and 
the  5  single  pencils  grouped  in  2’s  at  the  right.  After  the  pupils 
tell  you  that  there  are  20  and  5,  or  25,  guide  them  to  express 
the  number  also  as  2  tens  and  5  ones,  or  25.  Now  ask:  Which 
digit  in  25  tells  us  that  we  have  2  tens?  .  .  .  Which  digit  in 
25  tells  us  that  we  have  5  ones? 

•  Do  the  same  with  28  dowel  sticks  or  tongue  depressors.  Now 
show  the  pocket  chart  for  tens  and  ones  and  ask  where  you  should 
place  the  bundles  of  10  sticks  and  the  8  single  sticks.  Direct 
specific  attention  to  the  fact  that  we  have  a  place  for  tens  and  a 
place  for  ones;  that  we  put  the  bundles  of  10  at  the  left  and  the 
l’s  at  the  right.  Relate  this  idea  to  the  numeral  28,  emphasizing 
that  the  digit  at  the  left  tells  us  how  many  tens  we  have  and  the 
digit  at  the  right  tells  us  how  many  ones. 

•  Repeat  this  procedure  for  other  numerals  so  that  pupils  will 
think  the  tens  without  counting  and  will  see  place  value  empha¬ 
sized  over  and  over. 

•  Give  special  attention  to  representing  the  number  30.  First, 
show  it  in  the  pocket  chart  as  2  tens  and  10  ones.  Lead  the  chil¬ 
dren  to  see  that  if  they  have  10  sticks  in  the  pocket  for  ones, 
there  are  enough  ones  to  make  another  bundle  of  10.  Therefore, 
30  should  be  shown  as  three  bundles  of  10,  or  3  tens. 

•  Represent  the  number  26  in  the  pocket  chart.  Then  show  on 
the  chalkboard  the  representative  symbolism  we  may  use  to  show 
this  same  idea:  0  0  II  II  II.  Remind  the  children  that  the  symbol 
(0)  is  what  we  write  to  stand  for  a  bundle  of  10  and  that  we  show 
the  single  sticks  grouped  in  2’s. 

•  Use  other  numbers  for  additional  illustrative  purposes. 

•  Call  attention  to  the  pictures  for  24,  20,  29,  27,  and  30  on 
the  chalkboard.  For  each  one  ask:  How  many  10-bundles  and 
how  many  extra  1 -sticks  are  shown?  Let  the  children  write 


Extending  work  with  base  ten  and  place  value 
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the  numerals  in  the  appropriate  places  before  asking:  What  is  thi  i 
number?  Repeat  this  procedure  for  each  of  the  other  illustrd 
tions. 

Using  the  Text  Page 

•  For  each  picture  in  Ex.  1,  have  the  children  show  how  man  ( 
tens  and  how  many  ones  there  are  and  trace  over  the  numeral!  j 

•  Have  the  children  trace  over  and  write  the  numeral  asso 
dated  with  each  picture  in  Ex.  2. 

•  For  Ex.  3,  remind  them  of  the  way  we  show  the  1 0-bund  f  I 

•  In  Ex.  4,  children  are  to  show  each  number  as  tens  and  one  j 

•  In  Ex.  5,  children  are  to  write  the  numeral  corresponding  i 
each  tens-and-ones  expression. 


order  tl 
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The  Counting  Numbers  through  30 


1.  Finish  the  work. 


[ 

1  1  II  II  1 

9  S 

tens  and  .‘y  ones 

2£ 

1 

i  n  ii  ii  ii  i 

2  tens  and  7-  ones 

2/ 

1 

i 

1 1 

J  tens  and  0  ones 

3C 

2.  Write  the  numerals.  3.  Maker’s  and  I’s. 


0011  1 

1 

24 

0011  II  II  II 

28 

001 

1 

26 

21 

C 

M 

20 

>C 

l> 

25 

4 

>011  III  || 

4.  Finish  the  work. 


26 

2  6 
*•  tens  and  ^  ones 

24 

-  tens  and  ,'~r  ones 

30 

tens  and  Q  one 

28 

Xk  tens  and  ‘  one 

► 


5.  Write  the  numerals. 


2  tens  and  7  ones 

27 

1  ten  and  3  ones 

13 

2  tens  and  3  ones 

1  ten  and  8  ones 

<T>  6o 

CM  — 

2  tens  and  6  ones 

2  tens  and  9  ones 

26 

2  tens  and  5  ones 

25 

2  tens  and  4  ones 

24 

Individualizing  Instruction 

Have  all  pupils  build  a  chart  representing  in  serial 
numbers  21  through  30  as  begun  below: 


21 

2  tens  and  1  one 

001 

22 

2  tens  and  2  ones 

0  0  II 

23 

2  tens  and  3  ones 

0  011 

*  See  21,  page  [215]. 

[144] 
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Pupil’s  Objectives 

(a)  To  extend  through  30  the  reading  and  writing  of  numerals 
dth  emphasis  upon  the  serial  order  of  the  numbers;  and  (b)  to 
low  the  greatest  or  least  number  of  a  given  set. 

New  Word 

numbers 

Background 

Here  we  extend  through  30  the  child’s  knowledge  of  the  serial 
der  of  the  counting  numbers  and  his  ability  to  write  the 
umerals  for  these  numbers. 

Teacher’s  Preparation 

Display  on  the  chalkboard  a  class  number  chart  similar  to  the 
ie  at  the  top  of  the  text  page. 

In  addition  to  the  number  chart,  you  may  wish  to  draw  a 
imber-line  picture  on  the  chalkboard  showing  points  for  the 
mnting  numbers  1-30.  Also,  show  several  sets  of  four  numbers 
nilar  to  those  in  Ex.  4  of  the  text  page. 

Pre-Book  Lesson 

•  Use  the  number-line  picture  to  impress  upon  the  children 
at  numbers  shown  to  the  right  are  greater  than  those  shown  to 
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Working  with  the  Counting  Numbers  through  30 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 

1 6 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

21 

21 

21 

3.  Vv 

t 

rhat  are  the 

6  17 

numbers? 

]8  19  2d 
24  25  26 

2 

22 

22 

22 

>2  23 

3 

23 

23 

23 

10  JL  XL  _li  -lit 

24  _2Z  2Z  21  XL 

19  20  2L  22  21 

4 

24 

24 

24 

.5 

25 

25 

25 

4. 

4  6  ®  2 

5  11  8  © 

16  15  ©  7 

29  19  ©  20 

17  24  (5)  12 
10  30  20  © 
22  (Q)  19  28 
©  15  22  14 

6 

26 

26 

26 

7 

27 

27 

27 

8 

28 

28 

28 

5.  What  are  the  numbers? 

2  tens  and  1  one 

2  tens  and  5  ones 

3  tens  and  0  ones 

21 

25 

30 

9 

29 

29  29 

0 

30 

30 

30 

the  left.  Let  children  start  at  an  indicated  point  on  the  number¬ 
line  picture  and  read  the  next  three  numerals;  the  next  five 
numerals;  and  so  on. 

•  Use  the  number-line  picture  when  deciding  which  of  a  set  of 
four  numerals  shows  the  greatest  or  the  least  number.  Let 
children  mark  the  position  of  the  point  for  each  of  the  four  num¬ 
bers.  From  previous  work,  they  should  be  able  to  tell  that  the 
numeral  farthest  to  the  right  names  the  greatest  number  of  the  set 
of  four,  and  that  the  one  farthest  to  the  left  names  the  least 
number  in  the  set  of  four. 

Using  the  Text  Page 

•  In  working  with  the  number  chart  in  Ex.  1  on  the  text  page 
and  with  the  class  number  chart  on  the  chalkboard,  activities 
such  as  the  following  are  appropriate: 

a.  Have  the  children  read  the  numerals  through  30  in  se¬ 
quential  order  as  they  appear  on  the  number  chart. 

b.  Point  to  a  specific  numeral  in  the  class  number  chart.  Have 
children  put  a  finger  on  the  same  numeral  in  the  number  chart  in 
the  text  and  read  it. 

c.  Cover  one  of  the  numerals  on  the  class  number  chart  and 
have  the  children  tell  you  which  numeral  you  have  covered. 

d.  Ask  the  children  what  number  comes  after  (or  before)  a 
specific  number,  and  what  number  comes  between  two  specific 
numbers. 

e.  Supplement  the  class  number  chart  with  bundle  representa¬ 
tions  as  needed  to  develop  the  following  idea:  As  we  look  down 
any  column  on  the  chart,  each  numeral  stands  for  a  number  10 
greater  than  the  number  shown  just  above  it  in  the  chart.  For 
example,  13  means  10  more  than  3,  and  23  means  10  more  than 
13. 

/.  Ask  which  of  two  specified  numerals  in  the  number  chart 
names  the  greater  number  and  which  names  the  lesser  number. 
Ask  which  of  three  specified  numerals  names  the  greatest  number 
and  which  the  least.  In  connection  with  this  activity,  be  certain  to 
use,  among  others,  the  numerals  having  the  same  digits  but  in 
reverse  order,  such  as  12  and  21. 

•  Ex.  2  is  for  practice  in  writing  the  numerals  21  to  30. 

•  The  children  are  familiar  with  the  idea  of  completing  a 
number  sequence  by  writing  the  missing  numerals,  so  they  should 
be  able  to  work  Ex.  3  without  difficulty. 

•  In  the  left-hand  part  of  Ex.  4,  the  children  are  to  draw  a  ring 
around  the  numeral  naming  the  greatest  number  in  each  row. 
In  the  right-hand  part  of  this  exercise,  the  children  are  to  draw 
a  ring  around  the  numeral  naming  the  least  number  in  each  row. 
Use  the  first  row  in  each  part  of  the  exercise  for  illustrative 
purposes.  Then  have  the  children  work  independently. 

•  Ex.  5  maintains  the  work  developed  on  the  previous  text 
page. 

Individualizing  Instruction 

•  Have  all  pupils  engage  in  appropriate  number  games  asso¬ 
ciated  with  the  abilities  developed  on  this  page  (see  pages  [220]— 
[232]):  Comedo-,  Cross  the  River  (2),  (7),  with  numerals  1-30  only; 
Hooked  (5),  with  numerals  not  exceeding  30;  Old  Hat  (6),  (7), 
with  numerals  not  exceeding  30;  Over  Orange  (6),  with  numerals 
not  exceeding  30;  Who  am  I?  adapted  to  appropriate  number 
relations;  The  Wizard  (4),  (5),  (6),  with  numerals  not  exceed¬ 
ing  30. 

•  You  may  have  more  capable  children  turn  to  the  number  chart 
at  the  top  of  the  text  page  and  draw  a  ring  around  the  numeral 
for  each  number  we  say  when  counting  by  2’s,  thus  extending  their 
ability  to  count  by  2’s  as  far  as  30. 

Extending  serial  order ;  writing  numerals  through  30 
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Teaching  Book  One, 


Pupil’s  Objective 

To  learn  the  pair  of  related  addition  facts:  5  +  1—6  and 
1+5  =  6. 

Background 

This  is  the  first  page  of  a  four-page  sequence  dealing  with  the 
addition  facts  having  sum  6.  These  addition  facts  involve  the 
following  pairs  of  addends:  5  and  1,  4  and  2,  3  and  3.  These 
addition  facts  will  be  used  in  problem-solving  situations  on  text 
page  35.  Here,  on  page  32,  we  concentrate  on  the  pair  of  addition 
facts  involving  1  and  5  as  addends:  5  +  1=6  and  1  +5  =  6. 

Teacher’s  Preparation 

Have  available  sets  containing  6  small  toy  animals,  cars, 
trucks,  and  so  on.  Also,  put  on  the  chalkboard  an  illustration 
similar  in  format  to  Ex.  3  of  the  text  page. 

Pre-Book  Lesson 

Use  the  sets  of  toys  to  demonstrate  the  joining  of  5  things  with 
1  thing  and  then,  of  1  thing  with  5  things.  In  each  case,  have 
the  children  first  identify  the  parts  of  the  set  and  then  the  total 
set.  Use  several  such  dramatizations  in  conjunction  with  chalk¬ 
board  illustrations  and  show  the  associated  addition  facts. 


Using  the  Text  Page 

•  For  Ex.  1  say:  Look  at  the  cars  in  the  picture  at  the  top  of 
the  page.  How  many  blue  cars  do  you  see  going  up  to  the 
bridge?  (You  may  want  to  find  out  if  any  pupils  know  this  as  a 
“ramp.”)  (5)  Now  write  the  numeral  that  tells  how  many  blue 
cars  there  are.  How  many  red  cars  do  you  see  waiting  to  go 
up  to  the  bridge?  (1)  Write  the  numeral  that  tells  how  many 
red  cars.  Now  look  at  the  first  sentence  about  these  cars. 

(Write  on  the  chalkboard:  5  cars  and  1  car  are _ cars.)  How 

many  cars  are  there  all  together?  (6)  Write  the  numeral  to 
complete  the  sentence.  Now  look  at  the  incomplete  sentence 
for  the  addition  fact.  (Write  on  the  chalkboard:  5  +  1  =  □) 
Write  the  answer. 

Then  say:  Look  at  the  second  sentence  about  the  cars. 

(Write  on  the  chalkboard:  1  car  and  5  cars  are  _  cars.) 

Write  the  numeral  to  complete  this  sentence.  Now  show  the 
addition  fact.  Are  we  putting  the  same  parts  together  each 
time?  Is  the  whole  set  the  same  in  each  case?  How  are  the 
two  sentences  about  the  cars  alike?  .  .  .  different?  5  +  1  =  6 
and  1  +  5  =  6  are  a  pair  of  addition  facts. 

•  Follow  substantially  the  same  procedure  for  Ex.  2.  Be 
certain  to  emphasize  that  1+5  =  6  and  5  +  1=6  are  a 
pair  of  addition  facts. 

•  For  Ex.  3,  first  have  the  children  identify  and  show  the 
number  of  tires  in  the  picture.  Then  have  the  children  draw  1 
more  tire.  A  simple  ring-within-a-ring  will  suffice.  Next  ask  the 
children  to  tell  two  sentences  about  5  tires  and  1  tire.  Then  have 
the  children  show  the  two  addition  facts  by  recording  the  appro¬ 
priate  numerals.  Finally,  emphasize  that  these  two  are  a  pair 
of  addition  facts. 

•  Follow  the  same  procedure  for  Ex.  4. 


Individualizing  Instruction 


•  Add  cards  with  the  representative  drawing  of  the  parts 
5  and  1  as  well  as  for  the  combinations  5  +  1  =  □  and  1  + 
5  =  □  to  the  Pair-0  cards  suggested  on  page  [130].  Then  have 
all  pupils  play  the  game. 
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Second  Half,  Page  32 


•  Slower  learners  who  do  not  seem  to  grasp  the  essential  difll 
ence  between  the  two  facts  in  the  pair  may  use  a  manipulat 
form  of  experience.  Show  5  objects  in  a  set  and  1  more, 
the  children  to  put  the  1  with  the  5  and  find  how  many  there 
in  all,  telling  and  showing  the  appropriate  fact.  Then  go  b; 
to  the  5  and  1  grouping  and  have  the  children  put  the  5  with  th< 
telling  and  showing  the  appropriate  fact  this  time.  Help  th 
children  in  this  way  to  sense  the  important  idea  of  commutatn  : 
that  the  order  in  which  we  combine  the  parts  of  a  set  does 
affect  the  number  for  the  total  set — and,  correspondingly, 
numbers  for  the  parts  may  be  added  in  either  order  with 
affecting  the  sum. 


Reminder 


Remember  to  have  your  children  identify  common  measur 
instruments — when  shown  the  actual  instrument  or  a  pictured 
the  instrument — and  tell  everyday  uses  for  each  instrume 
Also  have  the  children  tell  which  instrument  would  be  needed 
a  particular  use. 
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The  Pair  of  A.  Facts  Using  Five,  One,  and  Six 


1. 


A  blue  cars  _! _  red  car 

5  cars  and  1  car  are  Al.  cars. 
1  car  and  5  cars  are  A-  cars. 


Finish  the  v  k. 
5  +  1  = 


1  +  5  = 


5+1=6  and  1+5  =  6  are  a  pair  of  A.  facts. 


2. 


1  big  truck 

5  little  trucks 
Finish  the  work. 

1  truck  and  A ..  trucks  are  6  trucks.  +  ($)  = 


5  trucks  and 


truck  are 


6  trucks.  ©  + 


3.  How  many 

are  here?  5  Draw  1. 


®@® 

©u© 


o 


What  is  the  pair  of  A.  facts? 

5+  I  -6 


I  +  5  =6 


4.  How  many 
are  here? 


Draw 


<D 


o)  (o 

© 

©  (o 1 

Show  the  pair  of  A.  facts. 


+  5=6 


5+1  =6 


Use  of  Commutative  Property  of  Addition 


Teaching  Book  One,  Second  Half,  Page  33 


Pupil’s  Objective 

To  learn  the  pair  of  related  addition  facts :  4  +  2  =  6  and 

2  +  4  =  6. 

New  Word 


Teacher’s  Preparation 

The  same  sets  of  materials  and  chalkboard  illustration  as  used 
for  the  preceding  page  will  prove  useful  here. 

Pre-Book  Lesson 


boys 

Background 

As  you  guide  your  pupils  in  their  work  with  new  facts,  there  is 
:eal  value  in  not  interrupting  this  learning  by  requiring  pupils 
;onstantly  to  learn  new  procedures.  In  this  program,  the  plan 
is  followed  of  using  essentially  the  same  thorough  procedures 
or  the  work  with  each  pair  of  facts.  The  pupils  thereby  know 
ixactly  how  to  go  ahead  with  the  work  on  each  of  a  group  of  pages 
ind  yet  each  new  page  is  of  interest  because  of  the  wide  variety 
>f  interesting  social  situations.  Further,  this  plan  provides  for  a 
naximum  of  independent  work  on  the  part  of  pupils  and  thus 
nakes  it  possible  for  you  to  spend  more  time  observing  individuals 
it  work  and  helping  them  when  necessary.  Suggestions  will 
ontinue  to  be  given  regarding  the  several  steps  in  the  work  on  a 
>age,  but  your  pupils  may  reach  the  point  where  the  guided 
liscussion  can  be  kept  to  a  minimum.  Here  we  develop  the  pair 
if  addition  facts  4  +  2  =  6  and  2  +  4  =  6  on  essentially 
he  same  basis  that  we  developed  on  the  preceding  page  the  pair 
if  addition  facts  5  +  1=6  and  1  +  5  =  6. 


The  developmental  work  for  this  text  page  may  follow  the 
pattern  established  for  the  previous  page.  However,  instead  of 
manipulating  toys,  you  may  devise  dramatizations  involving  the 
children  themselves.  This  will  establish  a  closer  link  with  the 
work  of  the  page. 

Using  the  Text  Page 

•  The  procedure  for  Ex.  1  and  2  is  identical  with  that  followed 
on  page  32.  First,  have  the  children  identify  and  show  the  num¬ 
bers  of  each  of  the  two  parts.  Next,  have  them  complete  the 
sentences  about  the  children  as  well  as  the  associated  A.  facts. 
Emphasize  the  way  in  which  the  two  facts  are  alike,  and  the  way 
in  which  they  differ.  Finally,  call  attention  to  the  fact  that  the 
two  addition  facts  make  a  related  pair. 

•  In  Ex.  3  and  4,  first  have  the  children  identify  and  show  the 
number  of  objects  in  the  part  shown.  Then  have  them  draw  the 
indicated  number  of  objects,  making  the  hats,  in  this  case,  quite 
simple  in  design.  As  on  the  preceding  page,  both  addition  facts 
are  then  shown  and  the  idea  of  a  pair  of  related  facts  is  empha¬ 
sized. 
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The  Pair  of  A.  Facts  Using  Four,  Two,  and  Six 


t  big  boys  2  little  boys  Finish  the  work. 

4  boys  and  2  boys  are  boys.  4  +  2  = 

2  boys  and  4  boys  are  boys.  2  +  4  =  (&) 

4  +  2=6  and  2+4  =  6  are  a  pair  of  A.  facts. 


Individualizing  Instruction 

•  Add  cards  with  the  representative  drawing  for  the  parts  4 
and  2  of  a  set  of  6  things,  as  well  as  for  the  combinations  4  + 
2  =  □  and  2  +  4  =  □  to  the  Pair-0  cards  first  suggested 
on  page  [130].  Then  all  pupils  may  play  the  game. 

•  Have  slower  learners  who  are  having  difficulty  grasping  the 
essential  difference  between  the  two  facts  in  the  pair  revert  to 
manipulative  experiences  with  sets  of  4  and  2,  combining  first 
one  way  and  then  the  other.  Help  these  pupils  to  sense  that  the 
order  in  which  we  combine  parts  of  the  set  does  not  affect  the 
number  for  the  total  set  (the  commutative  idea). 


LA 

—  big  girls  *T  little  girls  Finish  the  work. 

2  girls  and  4~  girls  are  il_  girls.  A  +  @  °  <D 
4  girls  and  _2_  girls  are  A-  girls.  ©  +  A  =  €) 


4.  How  many 

are  here?  -2 —  Draw  4. 

_ _ 

Show  the  pair  of  A.  facts. 

2  ±  +  °6 — 

4  +  2=6 


How  many 

are  here?  *4  Draw  2. 

hat  is  the  pair  of  A.  facts? 

M-  +  2  =6 

2  +  4  =6 


Use  of  Commutative  Property  of  Addition 
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Teaching  Book  One,  Second  Half,  Page  34 


Pupil’s  Objectives 

(a)  To  learn  the  addition  fact,  3  +  3  =  6;  (b)  to  understand 
why  there  is  not  another  fact  to  go  with  it  to  form  a  pair;  and 
(c)  to  have  further  experiences  with  addition  facts  having  sum  6. 

New  Words 

dots,  playing,  there 

Background 

Since  the  two  addends  in  the  fact  3  +  3  =  6  are  the  same, 
changing  their  order  does  not  produce  another  fact. 

Teacher’s  Preparation 

Have  available  a  flannel  board*  and  two  sets  of  5  circle-shaped 
cutouts,  each  set  of  a  different  color. 

Pr e-Book  Lesson 

Use  the  flannel  board  and  cutouts  to  illustrate  the  pairs  of 
addition  facts:  5  +  1=6  and  1+5  =  6,  4  +  2  =  6  and 

2  +  4  =  6.  Let  the  children  use  their  cardboard  cutouts  and  do 
the  same  thing  at  their  desks.  Show  the  facts  on  the  chalkboard. 
Now  ask  the  children  to  use  their  circle  shapes  to  illustrate  the 
addition  fact  3  +  3  =  6.  Then  ask  them  to  illustrate  a  related 
fact  so  as  to  form  a  pair.  After  unsuccessful  attempts  at  this, 
have  a  child  explain  why  there  is  no  other  addition  fact  that 
belongs  with  3  +  3  =  6. 


■ 


A  A  A  A  A  ▲ 

+ 

+  =  .  ] 

A  A  A  A  A  ▲ 

+ 

+  =  1 

AAA  AAA 

+ 

A  A  A  A  A  A 

+ 

+ 

A  A  A  A  A  A 

+ 

+ 
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Using  the  Text  Page 

•  The  procedure  for  Ex.  1  follows  the  established  plan.  How¬ 
ever,  very  definite  attention  must  be  given  to  why  there  is  no 
related  addition  fact.  The  child  is  to  draw  a  ring  around  “No”  in 
response  to  the  question,  “Is  there  a  pair  of  A.  facts  for  3,  3,  and 
6?”  If  necessary,  illustrate  this  manipulatively. 

•  In  Ex.  2,  emphasize  again,  as  in  Ex.  1,  why  there  is  not  a 
pair  of  A.  facts.  If  the  idea  is  still  not  clear  to  pupils,  you  may 
review  the  significance  of  commutativity  as  developed  on  pages 
[129]  and  [130],  including  the  idea  that  the  fact  2  +  2  =  4  has 
no  related  A.  fact  to  form  a  pair. 

•  Ex.  3  and  4  review  the  pairs  of  A.  facts  having  sum  6  studied 
this  far.  Have  the  children  work  these  exercises  independently. 

Individualizing  Instruction 

•  Add  cards  for  the  representative  drawing  of  the  parts  of  a 
set  of  things,  3  and  3,  as  well  as  for  the  combinations  3  +  3  =  □ 
to  the  Pair-0  cards  first  suggested  on  page  [130].  Have  all  pupils 
play  the  game. 

•  Duplicate  for  all  pupils  work  sheets  giving  material  such  as 
that  shown  at  the  right  above,  as  a  way  of  summarizing  the  parts 
of  a  set  of  6  things  and  the  corresponding  addition  facts  having 
sum  6. 


Reminder 

Remember  to  have  your  children  engage  in  simple  joining  and 
removing  experiences  involving  appropriate  number  combina¬ 
tions.  The  children’s  in-school  and  out-of-school  activities  are 
filled  with  problem-solving  situations  of  a  simple  type.  Utilize 
such  things  to  the  fullest  advantage  in  developing  the  children’s 
problem-solving  abilities. 


*  See  2  and  5,  page  [215]. 
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-+—  girls  playing  -3_  girls  not  playing 

3  girls  and  3.  girls  are  6  girls.  3  + 
Is  there  a  pair  of  A.  facts  for  3,  3,  and  6? 


Finish  the  woi 

©=© 

Yes  {No 


2.  How  many 
are  there? 


o 

o 


Draw  3. 

o 


What  is  the  A.  fact? 


+ 


© 


lany  dots 

sre?  M~  Draw  2. 


4.  How  many  dots 

are  there?  5  Draw  1 


What  is  the  pair  of  A.  facts? 

4  +  2-6 

2  t  4  =  6 


What  is  the  pair  of  A.  facts? 

5+1  =  6  I 

1  t  5  =  6 


Use  of  Commutative  Property  of  Addition 


Teaching  Book  One,  Second  Half,  Page  35 


Pupil’s  Objectives 

(a)  To  continue  developing  the  ability  to  use  addition  facts  in 
working  problems ;  (b)  to  review  pairs  of  addition  facts  suggested 
by  dot  pictures;  and  (c)  to  maintain  recognition  and  recall  of 
addition  facts  without  the  help  of  illustrations. 

New  Word 


problem,  then  finish  the  sentences  in  Ex.  1  and  2.  The  picture 
will  help  you  with  these  first  two  problems.  The  other  four 
problems  are  about  Indians,  too,  but  not  about  the  ones  you 
see  in  the  picture. 

•  Also  explain  that  in  Ex.  1-4,  pupils  are  to  write  the  appro¬ 
priate  numerals  in  the  spaces  or  frames,  but  in  Ex.  5  and  6  they 
are  to  show  the  addition  fact. 


Indians 

Background 

Here,  in  relation  to  the  picture  at  the  top  of  the  page,  we 
present  problem  situations  which  apply  addition  facts  developed 
in  the  preceding  pages. 

Using  the  Text  Page 

•  Discuss  the  picture  at  the  top  of  the  page  with  the  children, 
having  them  tell  about  their  own  experiences  in  playing  Indians. 
Then  ask  specific  quantitative  questions  about  the  picture,  such 
as: 

Which  is  higher — the  tepee  or  the  fence? 

Which  is  smaller — the  tom-tom  or  the  tepee? 

Are  there  fewer  children  sitting  on  the  log  than  on  the 
ground? 

Then  say:  Now  I’m  going  to  read  to  you  some  problems 
about  the  children  in  the  picture.  Listen  carefully  to  each 
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Using  Addition 


1.  *4-  Indians  and  _2_  Indians  are  _6_  Indians. 


3. 


2.  4  Indians  and  _2 _  Indians  are  -  Indians. 

@  =  4.  ©  +  (3)  =  _ 


+ 


2+2  =  4 


6. 


5+1=6 


r 

•  • 

5  +  1  =  6 

.3+2  =  5 

9. 

•  •  • 

•  • 

4  +  2=6 

.1 +5=6 

2+3  =  5 

2+4=6 

4  +  2  =  2  0 

5+1=0 

3  +  3  =  © 

2  +  3  =  5  6 

1  +4-© 

3  +  1  =  © 

1  +  5  =  6  4 

3  +  2  .© 

2  +  4  =  0 

Ex.  1 .  Four  Indians  are  sitting  on  the  ground.  There  are 
2  others  sitting  on  the  log.  How  many  Indians  are  there  in 
all? 

Ex.  2.  There  are  3  Indian  girls  with  headbands  and  2  In¬ 
dian  boys  with  headbands.  How  many  Indians  are  there 
with  headbands? 

Ex.  3.  Two  of  the  Indian  boys  were  playing  leapfrog  yes¬ 
terday  with  4  other  Indian  boys.  How  many  Indian  boys 
were  playing  leapfrog? 

Ex.  4.  Two  Indian  squaws  were  grinding  corn  and  3 
others  were  making  blankets.  How  many  Indian  squaws 
were  working  these  two  ways? 

Ex.  5.  Two  Indian  braves  were  gathering  wood  for  a 
campfire.  Two  other  Indian  braves  were  building  the  fire. 

How  many  Indian  braves  were  helping  with  the  campfire? 

Ex.  6.  Five  Indians  were  dancing  in  a  ring.  One  other 
Indian  was  dancing  inside  the  ring.  How  many  Indians 
were  dancing? 

•  Allow  the  children  to  work  Ex.  7-9  independently,  showing  a 
pair  of  addition  facts  for  each  dot  picture. 

•  The  children  are  to  work  the  examples  in  the  lower  portion  of 
the  page  column  by  column.  In  the  first  column  they  are  to  use 
the  multiple-choice  technique,  choosing  the  correct  answer  from 
the  two  given  and  drawing  a  ring  around  it.  In  the  last  two 
columns  the  correct  sum  is  to  be  recalled  and  shown  each  time. 

Circulate  among  the  children  to  give  any  assistance  necessary. 

Individualizing  Instruction 

•  Have  all  pupils  make  up  problems  suggesting  the  use  of 
addition  based  on  the  picture  at  the  top  of  the  page.  Have 
children  take  turns  telling  a  problem  while  others  show  the  addi¬ 
tion  fact. 

•  Provide  practice,  as  needed  by  slower  learners,  of  the  type 
found  in  Ex.  7-9  or  in  the  lower  portion  of  the  page.  Do  this 
only  after  you  have  clarified  any  existing  difficulties. 

•  For  slower  learners  who  need  futher  practice  in  the  recall  of 
addition  facts,  have  more  capable  children  prepare  and  use  with 
them  individual  sets  of  fact  cards  for  facts  with  sums  as  great  as  6. 
The  addition  combination  should  be  shown  on  one  side  of  the 
card  and  the  complete  fact  on  the  other. 

•  All  pupils  may  participate  in  appropriate  games  (see  pages 
[220]-[232]).  Selections  may  be  made  from  the  following: 
Climb  the  Ladder  (4);  Fish  (4);  Over  Orange  (3);  The  Wizard  (8). 


Problem-solving ;  addition  practice 


[149] 


Pupil’s  Objective 


Teaching  Book  One,  Second  Half,  Page  36 

Individualizing  Instruction 


To  approach  three-addend  addition  by  learning  how  to  find 
the  number  for  the  union  of  three  sets. 

New  Word 

cats 

Background 

As  discussed  earlier,  addition  is  a  binary  operation — a  mental 
operation  on  two  numbers.  Determining  the  sum  of  three  num¬ 
bers,  therefore,  involves  more  than  one  addition.  For  any  given 
order  of  three  numbers,  there  are  just  two  different  ways  of  asso¬ 
ciating  the  addends.  Thus,  for  3  +  5  +  2,  the  first  two  numbers 
may  be  added  and  then  the  third  number  added  to  that  sum: 
(3 +  5) +  2  =  8  +  2  =  10.  It  is  also  possible  to  associate  the 
second  and  third  numbers  and  add  their  sum  to  the  first  number : 
3  + (5 +  2)  =  3  +  7  =  10.  In  either  case,  the  sum  is  the  same. 
This  Associative  Property  of  Addition  within  the  set  of  whole 
numbers  is  demonstrable  through  corresponding  work  with  sets 
as  evidenced  through  examining  the  work  of  the  text  page.  This 
early  approach  to  the  joining  of  three  sets  shows  that  (A  W  B)  b 
C  =  A  O  (BWC)  where  A,  B,  and  C  refer  to  sets,  and  also  that 
b(A  UB)  +  n(C)  =  n(A)  +  n(B  U  C)  and 
HA)  +  72(B)]  +  n(C)  =  n(A)  +  [n(B)  +  72(C)]- 

Text  page  36  develops  only  one  of  the  two  possible  associations 
of  three  sets.  Later  work  will  introduce  both  possible  associations. 


Have  boys  and  girls  compete  in  dramatizing  stories  aba 
putting  three  sets  together. 

•  Write  the  following  on  the  chalkboard  or  on  work  she«  i 
given  to  the  girls: 


boy 

bovs 

bovs 

boy  and 

bovs  are 

.  boys. 

boys 

boys  and 

bovs  are 

boys. 

boy  and 

boys  and 

boys  are 

boys. 

•  Then  have  the  boys  act  out  the  joining  of  sets  of  1,  2,  ai 
2  boys.  First,  have  the  5  boys  arrange  themselves  in  sets  of  1, 
and  2  boys.  Then  have  one  set  of  2  boys  join  the  1  boy,  wi 
the  other  2  boys  remaining  at  one  side.  Finally,  have  the  1 
maining  2  boys  join  with  the  3  boys.  As  the  boys  are  acting  o 
this  story,  have  the  girls  record  the  numerals  on  the  chalkboa 
or  on  their  work  sheets. 

•  Repeat  the  first  activity,  but  have  the  girls  act  out  a  sto 
and  have  the  boys  record  it.  See  which  group  scores  better 
recording  the  dramatized  regrouping. 

•  If  slower  learners  seem  unable  to  combine  three  sets  witho 
the  help  of  representative  pictures,  have  more  capable  child: 
make  cards  picturing  three  sets  having  no  more  than  5  members 
all.  This  is  good  experience  for  more  capable  children  because  t 
figuring  out  of  a  variety  of  three-set  situations  with  sets  havi 
no  more  than  5  members  in  all  requires  careful  thinking. 

-  36  (Second  Half) - 


Teacher’s  Preparation 

Have  available  a  flannel  board  and  sets  of  cutouts :  5  rabbits, 
5  ducks,  5  circle  shapes,  and  so  on.  On  the  chalkboard,  prepare 
work  similar  to  the  written  work  for  Ex.  1  of  the  text  page,  sub¬ 
stituting  the  appropriate  word  for  the  available  cutouts. 

Pr e-Book  Lesson 

•  Place  5  rabbit  cutouts  on  the  flannel  board  showing  three 
sets  of  2,  1,  and  2.  Then,  devise  a  story  to  dramatize  the  joining  of 
the  three  sets.  Guide  the  children  to  realize  that  they  may  find 
the  number  for  the  total  set  by  first  joining  two  sets  (2  and  1)  and 
then  joining  the  resulting  set  to  the  third  set  (3  and  2).  As  this  is 
done,  write  the  appropriate  numerals  on  the  chalkboard  with 
the  labels  and  incomplete  sentences  previously  prepared. 

•  Repeat  the  above  procedure  with  sets  of  other  flannel  cutouts 
or  with  dramatizations  involving  children  or  sets  of  common  class¬ 
room  materials:  books,  pencils,  crayons,  paint  boxes,  and  so  on. 
In  each  instance,  the  complete  sentence  showing  the  joining  of  the 
three  sets  should  be  written  on  the  chalkboard  and  read  by  the 
class. 

Using  the  Text  Page 

•  For  Ex.  1,  have  the  children  identify  and  show  the  number  of 
hens  in  each  of  the  three  sets  (2,  2,  and  1).  Then  have  the  children 
observe,  in  the  second  row,  that  in  the  two  left-hand  sets,  two  hens 
are  joining  the  other  two  hens.  Have  the  pupils  tell  and  record 
the  sentence :  2  hens  and  2  hens  are  4  hens.  Also,  have  pupils  ob¬ 
serve  and  record  that  1  hen  remains  separate  from  the  others  that 
have  been  joined.  Have  the  children  then  observe  that  in  the 
third  row  the  1  hen  is  joining  the  other  four  hens.  Pupils  should 
tell  and  record  the  sentence :  4  hens  and  1  hen  are  5  hens.  Then  have 
them  record  below  the  box  the  complete  sentence  about  the  three 
sets  of  hens :  2  hens  and  2  hens  and  1  hen  are  5  hens. 

•  Follow  a  similar  procedure  with  the  cats  in  Ex.  2. 

50]  Readiness  tor  use  of  Associative  Property  of  Addition 


Joining  Three  Sets 


T. 


2. 


¥  V 

!  ¥ 

2  hens  2  hens 

J _  hen 

¥ 

2  hens  and  2  hens  are  2i_  hens. 

1  hen 

•dte  44  4a 

*4  hens  and  2 _  hen  are  5  hens. 

2  hens  and  2  hens  and  1  hen  are 

5  hens. 

3  cats  and  2  cats  are  5  cats. 


cats  and  *  cat  and  A  .  cats  are 


cats. 
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Pupil’s  Objective 

To  learn  how  to  show  the  addition  that  corresponds  to  the 
joining  of  3  sets. 

Background 

To  build  understanding  of  the  basic  idea  in  this  early  work 
with  3  addends,  only  the  first  and  second  addends  are  associated. 
\  fuller  development  of  the  Associative  Property  of  Addition  is 
lot  appropriate  for  many  children  at  this  stage. 

Teacher’s  Preparation 

Have  available  a  flannel  board  and  sets  of  circle  shapes  in 
hree  colors.  Provide  each  child  with  a  set  of  6  cardboard  circle 
hapes. 

Pre-Book  Lesson 

•  Place  6  circle  shapes  on  the  flannel  board  in  three  sets — 
i  red,  2  blue,  and  1  green.  Have  the  children  similarly  arrange 
>  circle  shapes  at  their  desks.  To  check  the  children’s  recall  of 
he  previous  lesson,  ask  what  should  be  done  first  to  find  out 
low  many  circle  shapes  there  are  in  all.  As  the  set  of  2  blue 
hapes  is  joined  to  the  set  of  3  red  shapes,  have  the  children  per- 
orm  a  similar  procedure  with  their  shapes  and  have  one  child 
how  on  the  chalkboard  the  addition  fact  for  the  joining  (3  + 


2  =  5).  As  the  remaining  1  circle  shape  is  joined  to  the  newly 
formed  set  of  5  shapes,  let  the  children  show  the  joining  operation 
with  their  cardboard  circle  shapes  and  then  have  the  addition  fact 
for  this  joining  operation  shown  on  the  chalkboard  (5  +  1=6). 
Then  ask:  Who  can  tell  a  sentence  about  the  joining  of  the 
three  sets?  (3  shapes  and  2  shapes  and  1  shape  are  6  shapes.) 
Who  can  show  a  number  sentence  on  the  chalkboard? 
(3  +  2  +  1  =  6) 

•  Repeat  the  activity  and  questions  with  three  different  parts 
of  a  set  of  6  shapes. 

Using  the  Text  Page 

•  Have  the  children  work  Ex.  1  under  your  direction.  They 
should  experience  no  difficulty  in  showing  the  facts  after  partic¬ 
ipating  in  the  Pre-Book  Lesson  experiences.  Then  have  them 
work  Ex.  2  independently. 

•  In  each  of  Ex.  3  and  4,  the  children  are  to  write  the  indicated 

number  sentence  while  you  check  their  progress.  Have  them  tell 
what  they  thought  to  find  the  number  for  the  total  set.  For 
example:  In  Ex.  3,  the  written  number  sentence  would  be  simply: 
1  3  -\-  2  =  6.  The  oral  thinking  pattern  should  be,  in  effect, 

“1+3  =  4;  4  +  2  =  6.” 

•  In  Ex.  5-8,  the  children  are  to  first  draw  a  dot  picture  as  a 
helper  and  then  complete  the  number  sentence.  You  should 
judge  whether  the  dot  picture  should  be  required  of  every  child 
for  all  four  examples  or  whether  the  dot  picture  may  be  omitted  in 
working  Ex.  7  and  8.  All  pupils  should  draw  dot  pictures  for 
Ex.  5  and  6  at  least.  Have  various  children  tell  about  their 
thinking  patterns  for  Ex.  5-8. 

•  Children  should  be  able  to  work  Ex.  9-12  without  the  aid 
of  dot  pictures.  Allow  the  use  of  dot  pictures  when  absolutely 
necessary.  Again,  check  the  thinking  patterns  used  in  finding 
the  answers.  Give  individual  help  if  necessary. 

Individualizing  Instruction 

•  For  slower  learners  who  show  a  tendency  to  count  all  sets 
together  and  do  not  follow  the  desired  pattern  of  thinking,  pre¬ 
pare  work  sheets  with  material  similar  to  Ex.  3  on  the  text  page, 
but  require  that  the  work  be  recorded  in  the  same  way  as  that 
used  for  Ex.  1  and  2. 

•  An  interesting  type  of  experience  can  be  provided  for  all 
pupils  in  the  following  way:  Give  each  child  a  set  of  two  facts 
that  could  be  combined  into  a  single  3-addend  example.  Have 
the  child  complete  each  fact  and  write  the  3-addend  statement. 

2  +  1  = _ 

_ +  2  = _ 

- + - + - = - 

•  Have  more  capable  children  study  the  text  page  and  pick  out 

exercises  that  are  the  same  except  for  the  order  in  which  the 
numbers  are  added.  For  example,  Ex.  2,  4,  10,  and  12  involve  the 
same  numbers  but  in  a  different  order.  These  serve  as  illustra¬ 
tions  of  two  important  mathematical  ideas :  (1)  among  3  addends, 
the  sum  of  the  first  and  second  addends  or  the  sum  of  the  second 
and  third  addends  may  be  added  to  the  other  addend  without 
changing  the  final  sum  (associative  property);  and  (2)  in  an 
addition  example  the  order  of  the  addends  may  be  changed 
without  changing  the  sum  (commutative  property).  While  you 
will  not  formalize  these  ideas  at  this  time,  you  may  want  to 
provide  the  foundation  intuitively. 


Addition,  a  binary  operation ;  use  of  Associative  Property  of  Addition 


[151] 


Teaching  Book  One,  Second  Half,  Page  38 


Pupil’s  Objective 

To  maintain  important  number  abilities  developed  previously. 

Background 

The  completion  of  the  work  of  text  page  38  requires  the  fol¬ 
lowing  abilities : 

•  Showing  pairs  of  related  addition  or  subtraction  facts  for 
set  situations  (Ex.  1-4) 

•  Understanding  base  ten,  place  value,  and  our  numeration 
system  (Ex.  5) 

•  Showing  serial  order  of  counting  numbers  through  30  (Ex.  6) 

•  Identifying  the  greatest  or  least  number  of  a  given  set 
(Ex.  7) 

•  Counting  by  2’s  through  20  (Ex.  8) 


Using  the  Text  Page 


Since  the  work  of  this  page  involves  activities  familiar  to  the 
children,  a  brief  explanation  of  what  is  required  in  each  exercise 
should  suffice.  The  following  directions  may  be  used: 

•  Ex.  1-2.  Show  a  pair  of  related  addition  facts  for  each 
picture. 

•  Ex.  3-4.  Show  a  pair  of  related  subtraction  facts  for  each 
picture.  Note  the  extension  in  Ex.  4  which  pupils  should  be  able 
to  handle. 

•  Ex.  5.  Show  the  number  of  tens  and  ones  for  the  numeral 
24 ;  write  the  numeral  which  shows  3  tens  and  0  ones. 

•  Ex.  6.  Write  the  missing  numerals  to  use  in  counting  by  l’s. 

•  Ex.  7.  In  each  of  the  four  rows  at  the  left,  draw  a  ring  around 
the  numeral  naming  the  greatest  number.  In  each  of  the  four 
rows,  at  the  right,  draw  a  ring  around  the  numeral  naming  the 
least  number. 

•  Ex.  8.  Count  by  2’s  and  write  the  missing  numerals. 


Individualizing  Instruction 


The  children’s  completed  work  can  serve  as  a  basis  for  deter¬ 
mining  areas  of  individual  difficulty  or  weakness.  When  weak¬ 
nesses  are  identified,  appropriate  re  teaching  followed  by  practice 
should  be  provided.  The  reteaching  should  precede  further 
practice  in  order  to  prevent  certain  erroneous  ideas  from  re¬ 
maining  in  the  children’s  thinking.  To  assist  you  in  this  re¬ 
teaching  and  follow-up,  the  following  listing  relates  each  exercise 
to  earlier  text  pages  on  which  relevant  developmental  work  was 
studied : 


Ex.  1 :  page  33 
Ex.  2:  page  17 
Ex.  3-4:  pages  22-23 


Ex.  5:  page  30 
Ex.  6-7:  page  31 
Ex.  9:  page  21 


38  (Second  Half) 


Do  You  Remember? 


~ *  4  +  2  =  6 

2. 

V  \  1  +4  -5 

HI9  _|  2+4=6 

A 

A  \  .V  4  +  1  -5 

i. 

.  .  Cover  2. 

X  A  5  -2  =3 

4.  Can  you  do  this  one? 

•  *  •  Co,er  '*• 

6  -4  =2 

,< 

Cover  3. 

5  -3  =2 

★  • 

Cover  2. 

#  6  -2  =q 

24  _1L  tens  and  24-  ones 

3  tens  and  0  ones 

.16  17  Ji  Ji  10 

26  27  _2£  23  30. 

22  23.  24  22L  2i 
17  2£  19  20  21 

14  ©  26  21 

17  ©  9  22 

24  ©  15  10 

23  11  7  © 

20  ©  23  29 

27  18  25  ® 

26  20  ©  27 

5  22  10  30 

.  Count  by  2’s. 

2  4  1_  2L  D_ 

6  M  XL  Jit 

10  _L2_  _H  Ah.  _ll 

12  lit  Jl  JSL  23 
41111 

8  l  il 
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Pupil’s  Objectives 

(a)  To  recognize  time  on  the  hour  associated  with  significant 
vents  of  the  day;  (b)  to  show  a  given  hour  on  a  clockface;  and 
c)  to  learn  the  words  eleven  and  twelve  and  associate  each  word 
dth  its  related  numeral. 

New  Words 

eleven ,  twelve 


Teacher’s  Preparation 

Have  available  a  clockface*  with  movable  hands;  word  cards: 
'even  and  twelve-,  and  individual  numeral  cards:  1-12.  On  the 
alkboard  draw  two  clockfaces  showing  11  o’clock  and  12 
clock. 


Pre-Book  Lesson 

Using  the  clockface  with  movable  hands,  provide  experiences 
[milar  to  the  following : 

•  Set  the  clock  hands  to  show  various  times  (on  the  hour)  and 
>k  children  to  identify  them. 

•  Again,  set  the  clock  hands  to  show  various  times  (on  the 
iur)  and  ask  children  to  hold  up  the  proper  numeral  for  the 

le  shown. 


:  See  11,  page  [215]. 


39  (Second  Half) 

Telling  Time 


i  Vl 


r> 

l 


’dock  M-  o’clock  3  o’clock 


eleven 

II 

4'  \ 

twelve 

V. 

'nine 

eighty 

eleven  v 

f 

twelve 

12 

") 

^  eleven 

six/) 

1Z 

'seven 

twelve 

o 

•  Encourage  the  children  to  tell  the  times  at  which  some  of  the 
significant  happenings  of  their  day  occur  and  to  show  each  on  the 
classroom  clockface — the  time  they  get  up,  the  time  they  eat 
breakfast,  the  time  of  their  favorite  TV  program,  and  so  on. 

•  Specify  certain  hours,  possibly  in  the  form  of  a  continuous 
story,  and  have  children  set  the  hands  of  the  clock  to  show  these 
times.  As  part  of  this  activity,  a  child  may  be  required  to  write 
on  the  chalkboard  the  time  indicated  on  the  clockface. 

Throughout  these  pre-book  experiences,  make  certain  to 
include  11  o’clock  and  12  o’clock  and  to  use  the  word  cards  for 
eleven  and  twelve. 

Using  the  Text  Page 

•  Have  the  children  look  at  the  picture  in  Ex.  1  and  tell  what 
the  boy  is  doing  as  well  as  the  approximate  time  of  day  (morning, 
noon,  night) .  Have  the  children  look  at  the  three  clockfaces  in  the 
same  box  and  see  that  two  of  them  are  crossed  out  and  that  the  one 
remaining  shows  the  most  likely  time  of  day  for  the  pictured 
event.  Have  the  children  trace  over  the  dashed  marks. 

•  Have  the  children  identify  the  situation  in  each  of  Ex.  2-4. 
Then,  as  in  Ex.  1,  have  pupils  independently  cross  out  the  two 
clocks  in  each  case  which  do  not  show  the  probable  correct  time 
for  the  event  pictured. 

•  For  the  first  two  clockfaces  in  Ex.  5,  have  the  children  write 
the  numeral  before  the  word  o'clock  that  tells  what  time  is  shown. 
On  the  remaining  clockfaces  have  the  children  draw,  in  the  first 
one,  only  the  hour  hand  (short  hand)  and,  in  the  second,  both 
hands  so  that  the  clocks  will  show  the  indicated  times.  Remind 
pupils  to  make  the  hand  pointing  to  12  longer  than  the  hand 
pointing  to  the  numeral  showing  the  hour. 

Now,  have  the  children  identify,  if  possible,  the  words  eleven 
and  twelve  in  the  yellow  box  at  the  foot  of  the  page.  If  necessary, 
read  the  words  to  the  children  and  then  have  them  connect  each 
word  with  a  pencil  mark  to  the  related  numeral. 

•  In  Ex.  6,  have  the  children  match  each  numeral  with  its 
related  number-word  by  drawing  connecting  marks.  This  exer¬ 
cise  includes  the  new  words  eleven  and  twelve. 

Individualizing  Instruction 

•  Work  sheets  with  exercises  similar  to  those  in  Ex.  5  may 
be  provided  for  slower  learners  who  need  further  practice. 

•  Have  all  pupils  make  a  clockface,  using  a  paper  plate.  Hands 
may  be  cut  from  construction  paper.  A  brass  paper  fastener  may 
be  used  to  attach  the  hands  to  the  clockface.  Let  those  who  wish 
decorate  their  clockfaces,  along  with  showing  the  numbers  1-12. 

•  Have  the  children  work  in  pairs  with  the  completed  clock- 
faces.  One  child  may  set  the  hands  (on  the  hour)  and  the  second 
child  tell  the  time  indicated.  After  a  while,  have  the  children 
alternate  their  activity. 


Reminder 

Maintain  the  work  with  ordinals  through  tenth.  You  may  use 
some  of  the  following  activities  as  well  as  some  of  your  own. 

a.  Have  10  children — each  with  a  different  name — stand  in  a 
row  in  front  of  the  class.  Ask: 

Who  is  fifth?  Who  is  first?  Who  is  sixth? 

In  which  place  is  Sue?  In  which  place  is  Jack? 

b.  Use  ordered  arrangements  of  things  in  the  classroom  and 
provide  similar  experiences. 

c.  Call  attention  to  other  uses  of  ordinals:  for  example,  the 
first ,  second,  third,  fourth,  fifth,  or  sixth  day  of  the  week  or  month. 

d.  Use  written  experiences  only  through  sixth  at  this  time. 

Telling  time  on  the  hour  [153] 


Teaching  Book  One,  Second  Half,  Page  40 


Pupil’s  Objective 

To  extend  through  60  the  study  of  counting  numbers,  their 
numerals,  and  the  place  values  involved. 

Background 

Here  we  extend  the  ideas  of  base  ten  and  place  value  to  cover 
the  counting  numbers  and  their  related  numerals  through  60. 

Teacher’s  Preparation 

Have  available  five  10-bundles  and  10  extra  sticks  for  demon¬ 
stration  purposes;  also,  a  Place  Value  Indicator *.  If  possible, 
the  children  should  be  provided  with  10-bundles  and  single 
sticks.  The  10-bundles  may  consist  of  pencils,  dowels,  tongue 
depressors,  and  the  like. 

On  the  chalkboard,  prepare  work  similar  in  format  to  that  of 
Ex.  1  and  2  of  the  text  page,  using  both  methods  of  picturing 
tens  and  ones. 

Pre-Book  Lesson 

Use  your  available  materials  to  represent  various  numbers 
from  30  through  60.  Procedures  suggested  in  the  Pre-Book 
Lesson  for  text  page  30  will  help  you  develop  the  objectives 
of  this  page. 

Using  the  Text  Page 

•  Work  the  first  part  of  each  of  Ex.  1-3  with  the  class,  having 
them  trace  over  the  dashed  numerals  before  having  them  finish 
each  exercise  independently. 

•  In  Ex.  4,  the  children  are  to  show  each  number  in  terms  of 
tens  and  ones. 

•  In  Ex.  5,  the  children  are  to  write  the  numeral  corresponding 
to  each  tens-and-ones  expression. 

Individualizing  Instruction 

•  Have  all  pupils  build  charts  representing  and  showing  in 
serial  order  the  numbers  31  through  40,  41  through  50,  and  51 
through  60.  Begin  the  charts  as  follows: 


31 

3  tens  and  1  one 

4>4>4>  1 

32 

3  tens  and  2  ones 

4>(f)(t>  II 

33 

3  tens  and  3  ones 

c /></><£  II  1 

•  As  an  extension  of  the  activity  suggested  above,  you  may 
want  to  prepare  three  separate  sets  of  cards  showing  some  of  the 
numerals  through  60;  pictures  of  10-bundles  and  1 -sticks  for  the 
numbers;  and  corresponding  tens-and-ones  expressions.  These 
cards  could  be  used  to  play  a  game  similar  to  Pair-O. 

To  play  the  game,  you  would  shuffle  and  distribute  the  three 
sets  of  cards,  one  card  to  each  pupil.  The  remaining  cards  turned 
upside  down  make  a  “kitty”  on  the  table.  One  child  would  be 
called  to  the  front  of  the  room  and  instructed  to  hold  up  his  card 
for  all  to  see.  Thereupon,  the  child  or  children  who  think  they 
have  the  other  two  cards  in  the  set  (showing  the  same  number) 
would  go  to  the  front  of  the  room  and  hold  up  their  cards.  The 
first  child  checks  the  cards  of  the  other  two.  If  their  cards  are 
correct,  the  first  child  collects  those  cards  to  make  a  “book.” 
If  either  of  the  last  two  children  brings  the  wrong  card,  he  must 
put  it  face  down  on  the  “kitty.”  Those  who  brought  correct 
cards  may  draw  a  new  card  from  the  bottom  of  the  “kitty”  and 
return  to  their  seats. 

*  See  21,  page  [215]. 
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Extending  work  with  base  ten  and  place  value 


-  40  (Second  Half)  - 

The  Counting  Numbers  through  60 

1.  Finish  the  work. 


ffl  1  i  i  1 1 1 II 

4  7  47 

_L  tens  and  /—  ones  ‘  f 

■  ■■mu 

3  tens  and  ones  -3  S 

■■■■■im 

5  tens  and  6  .  ones  5  ^ 

2.  Write  the  numerals.  3.  Maker's  and  I’s. 

4>4>4>llll 

34 

48 

4)454)4)  II  IN  i 

4>  4>44>4>  II 

52 

37 

-0- 

-0- 

-9- 

<^c£>cjDCj)4)4) 

60 

53 

-0- 

-0- 

-0- 

-e- 

-0- 

4.  Finish  the  work.  5.  Write  the  numerals. 


53 

U  tens  and  ^-2  ones 

35 

3  .  tens  and  ,5  ones 

42 

4  tens  and 2  ones 

60 

-D_  tens  and  ,.Q  ones 

3  tens  and 
5  tens  and 

4  tens  and 

5  tens  and 
4  tens  and 


6  ones 
0  ones 
8  ones 

7  ones 
2  ones 


50 

M 

JT 


Teaching  Book  One,  Second  Half,  Page  41 


Pupil’s  Objectives 


Pre-Book  Lesson 


(a)  To  extend  through  60  the  reading  and  writing  of  numerals 
with  emphasis  upon  their  serial  order;  (b)  to  recognize  the  terms 
penny  and  cent  as  applying  to  the  same  coin;  and  (c)  to  learn  to 
use  the  word  cent  and  the  symbol  (£)  in  showing  simple  set  and 
number  sentences  involving  money. 

New  Word 

penny 

Background 

Understanding  of  the  serial  order  of  the  counting  numbers  is 
extended  here  to  include  31  through  60,  along  with  ability  to 
order  these  numbers  and  write  their  related  numerals. 

Teacher’s  Preparation 

Display  a  class  number  chart  completed  through  60,  similar  to 
the  one  at  the  top  of  the  text  page.  A  further  source  of  experi¬ 
ences  is  to  extend  the  activities  for  card  20  of  the  Pegboard  Dis¬ 
covery  Guides*.  Also,  have  available  for  demonstration  purposes, 
five  cents,  either  real  or  toy  coins**,  as  well  as  one  cent  for  each 
child’s  use  at  his  desk. 


*See  9R  and  9S,  page  [215].  **  See  16,  page  [215]. 
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Working  with  the  Counting  Numbers  through  60 

1. 


2 

3 

4 

5 

6 

7 

8 

7 

to 

1 1 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

2. 

36 

38  3$. 

40 

46 

M& 

49 

50 

38 

3$. 

J±D 

41  M2 

53 

54 

55 

56 

52 

3. 

39 

40 

4-  L 

[3  , 

14 

5 

34 

35 

36 

52 

-53. 

5K. 

59 

48 

m 

50 

20 

2L 

m 

50 

28 

23 

30 

6. 

1  cent  and  3  cents  are  J=L  cents. 
H  +  3<f  =  J=L«f 

2  cents  and  2  cents  are  -M-  cents. 
2<f  +  2<f  = 


1  cent  or  1  penny 


1  penny  or  l<f 


•  On  your  class  number  chart,  point  to  various  numerals  in 
turn — for  example,  37,  52,  40,  and  so  on — and  ask  different 
children  to  name  each  numeral  you  have  indicated.  Also  ask 
children  to  point  to  specified  numerals  on  the  chart.  Emphasize 
the  numerals  31  to  60,  but  review  the  numerals  1  to  30  as  well. 

•  Ask  children  to  write  on  the  chalkboard  specified  numerals — 
45,  54,  27. 

•  Cover  a  numeral  on  the  chart  while  the  children  have  their 
eyes  closed.  Then  ask  them  to  open  their  eyes  and  tell  what 
numeral  you  are  covering. 

•  Write  pairs  of  numerals  on  the  chalkboard:  for  example,  53, 
24;  52,  25;  and  so  on.  In  some  instances  ask  the  children  to  tell 
which  numeral  names  the  greater  number,  and  in  other  in¬ 
stances,  which  names  the  lesser  number.  Also  write  sets  of  three 
numerals  on  the  chalkboard  (for  example,  48,  32,  59)  and  ask 
children  to  tell  which  numeral  names  the  greatest  number  and 
which  names  the  least  number. 

Using  the  Text  Page 

•  Children  should  experience  little  difficulty  in  understanding 
what  is  required  in  Ex.  1 — writing  the  missing  numerals  in  the 
chart  at  the  top  of  the  page.  You  may  wish  to  keep  the  wall 
number  chart  before  the  children  for  reference. 

•  The  children  are  familiar  with  the  type  of  work  in  Ex.  2. 
In  each  row  the  pupil  is  to  write  the  missing  numerals  in  the 
suggested  sequence. 

•  In  Ex.  3  the  child  is  to  show  the  counting  number  that  im¬ 
mediately  follows  the  given  one.  In  Ex.  4  he  is  to  show  the 
counting  number  that  immediately  precedes  the  given  one.  In 
Ex.  5  he  shows  the  counting  number  that  comes  between  two 
given  numbers  shown. 

•  In  Ex.  6  you  will  want  to  work  with  the  class.  Ask  each  child 
to  examine  his  cent.  Call  attention  to  the  fact  that  the  word  cent 
appears  on  the  coin.  Emphasize  that  the  coin  is  correctly  called 
7  cent  or  7  penny.  Put  the  i  symbol  on  the  chalkboard  and  explain 
that  it  is  a  sign  that  means  the  same  as  cent  or  cents. 

•  Have  children  work  in  groups  of  four  for  the  following  activ¬ 
ity:  Ask  each  group  to  show  1  cent  and  3  cents,  then  to  put  these 
cents  together  and  tell  how  many  cents  they  have  in  all.  Elicit  the 
set  sentence :  7  cent  and  3  cents  are  4  cents  and  the  number  sentence 
1  ^  -(-  3^  =  4  j.  Finally,  have  each  pupil  complete  these  same 
sentences  in  his  book. 

•  Repeat  this  activity,  this  time  using  2  cents  and  2  cents. 

Individualizing  Instruction 

•  It  may  be  helpful  to  provide  additional  experiences  for 
slower  learners  of  the  types  dealt  with  in  Ex.  2-5  and  Ex.  6  on  the 
text  page.  Supplementary  work  sheets  with  material  similar 
to  Ex.  2-5  may  be  made.  Work  sheets  containing  sentences 
about  cents  as  in  Ex.  6  can  be  provided  also.  Give  children  an 
opportunity  to  use  real  or  toy  coins  when  working  such  exercises. 

•  Have  more  capable  children  make  up  money  problems  upon 
which  to  base  sentences  of  the  type  shown  in  Ex.  6  on  the  text 
page.  For  example,  “I  spent  1  cent  for  a  lollipop  and  3  cents  for 
another  kind  of  candy.  How  much  did  I  spend?”  When  a  pupil 
tells  his  story,  ask  if  anyone  can  tell  the  answer  without  using 
pencil  and  paper.  Then  have  all  pupils  write  the  two  sentences, 
as  in  Ex.  6  of  the  text  page. 

•  Have  all  pupils  engage  in  appropriate  games  (see  pages 
[220]— [232]) .  Selections  may  be  made  from  the  following: 
Comedo ;  Cross  the  River  (2),  (7) ;  Old  Hat  (6),  (7) ;  Over  Orange  (6) ; 
The  Wizard  (4),  (5),  (6). 

Extending  serial  order;  writing  numerals  through  60  [155] 


Teaching  Book  One, 

Pupil’s  Objective 

To  learn  the  pair  of  related  subtraction  facts  6  —  1=5  and 
6-5  =  1. 

New  Word 

clowns 

Background 

This  is  the  first  page  of  a  four-page  sequence  dealing  with  sub¬ 
traction  facts  having  sum  6.  On  these  pages,  the  subtraction  facts 
using  6,  1,  and  5;  6,  2,  and  4;  and  6,  3,  and  3  are  studied  and 
applied.  Here,  on  page  42,  we  deal  explicitly  with  the  pair  of 
subtraction  facts  6  —  5  =  1  and  6  —  1  =5. 

Teacher’s  Preparation 

Have  available  a  flannel  board  and  a  set  of  6  animal  cutouts. 
Also,  draw  on  the  chalkboard  6  simple  clown  hats  in  two  sets  of 
1  hat  and  5  hats  and  write  below  them: 

_ in  the  set 

Cover  1 .  _ — _ = _ 

Cover  5.  _ — _ = _ 

Pre-Book  Lesson 

•  Arrange  the  6  cutouts  on  the  flannel  board  in  two  sets  of 
5  shapes  and  1  shape.  By  alternately  covering  1  shape  and  then 
5  shapes,  guide  the  children  to  the  discovery  of  the  pair  of  sub¬ 
traction  facts  6  —  1  =  5  and  6  —  5  =  1. 

•  Turn  now  to  the  chalkboard  work  relating  to  the  demon¬ 
stration  with  clown  hats.  First  have  the  children  identify  the 
number  for  the  total  set  and  record  the  numeral  for  this  number 
in  the  appropriate  place.  As  you  cover  1  hat,  and  then  5  hats,  let 
the  children  complete  the  subtraction  facts  both  orally  and  by 
showing  them  on  the  chalkboard. 

Using  the  Text  Page 

For  Ex.  1,  say:  Look  at  the  picture  of  the  clown  band.  How 
many  clowns  in  all  do  you  see?  (6)  Write  the  numeral  in  the 
blank  space  to  tell  how  many  clowns  in  all.  Now,  cover  the 
little  clown  with  your  hand.  How  many  clowns  are  left? 
(5)  What  subtraction  fact  does  this  show?  (6  —  1  =  5)  If  you 
cover  the  5  big  clowns  with  your  hands,  how  many  clowns 
are  left?  (1)  What  subtraction  fact  does  this  show?  (6  —  5  =  1) 
Finish  showing  the  pair  of  subtraction  facts  in  your  book. 

•  Proceed  in  a  similar  way  with  Ex.  2  and  3  or  let  the  children 
work  these  exercises  independently  after  a  brief  discussion. 

Individualizing  Instruction 

•  Add  to  the  Pair-0  deck  (a)  the  card  with  the  representative 
drawing  of  the  pattern  for  6  with  parts  5  and  1,  distinguishable 
in  the  way  indicated  on  page  [130];  and  (b)  the  cards  for  6  — 
1  =  □  and  6  —  5  =  □ .  Have  all  pupils  play  the  game  now 
with  these  new  cards  included. 

•  Have  all  pupils  look  for  and  bring  in  pictures  of  sets  of  6 
things  that  are  shown  in  parts  of  5  things  and  1  thing.  Then  have 
the  children  tell  and  show  the  pair  of  subtraction  facts  that  may  be 
derived  from  the  pictures :  6  —  1  =  5  and  6  —  5  =  1. 

•  Let  more  capable  children  make  up  pairs  of  problems  having  a 
common  setting  that  would  make  use  of  the  pair  of  subtraction 
facts  just  studied:  6  —  1=5  and  6  —  5  =  1.  For  example: 

a.  Sally  had  6  balloons  on  a  table — 5  red  and  1  green. 

Sally  hid  the  green  balloon  behind  her.  How  many  balloons 
were  left  on  the  table? 

[156] 

Related  subtraction  facts 


Second  Half,  Page  42 


b.  Sally  had  6  balloons  on  a  table — 5  red  and  1  green. 
Sally  hid  the  5  red  balloons  behind  her.  How  many  balloons 
were  left  on  the  table? 


-  42  (Second  Half)  - 

The  Pair  of  S.  Facts  Using  Six,  One,  and  Five 


-6—  clowns  in  the  set.  Finish  the  work. 

Cover  1  little  clown.  Finish  to  show  the  S.  fact.  6  -  1  = 

Cover  5  big  clowns.  Finish  to  show  the  S.  fact.  6  -  5  = 

6-1=5  and  6-5=1  are  a  pair  of  S.  facts. 


What 

Cover 

Cover 


in  the  set 

is  the  pair  of  S.  facts? 


5.  6-5=1 
,  6-1=5 


in  the  set 

Show  the  pair  of  S.  facts. 

Cover  1.  6  ~ _ I  =  5 

Cover  5.  6  ~  5  —  I 


(-)  Erl 


Teaching  Book  One,  Second  Half,  Page  43 


Pupil’s  Objective 

To  learn  the  pair  of  related  subtraction  facts  6  —  2  =  4  and 
6-4  =  2. 

Background 

Here  we  follow  the  same  plan  of  development  as  for  page  42 
and  deal  with  the  pair  of  subtraction  facts  6  —  2  =  4  and 
6-4  =  2. 

Teacher’s  Preparation 

The  flannel  board  and  cutout  materials  used  for  the  preceding 
lesson  will  prove  equally  useful  here.  On  the  chalkboard,  draw 
six  rings  in  two  sets  of  4  rings  and  2  rings  and  below  them,  write : 

_ in  the  set 

Cover  2.  _ — _ = _ 

Cover  4.  _ — _ = _ 

Pre-Book  Lesson 

•  Arrange  the  6  cutouts  on  the  flannel  board  in  two  sets  of 
4  shapes  and  2  shapes.  By  alternately  covering  2  shapes  and  then 
4  shapes  guide  the  children  to  the  discovery  of  the  pair  of  sub¬ 
traction  facts  6  —  2  =  4  and  6  —  4  =  2. 

•  Children  should  be  able  to  complete  the  chalkboard  work 
with  a  minimum  of  assistance.  This  will  test  their  understanding 


and  recall  of  the  procedures  used  in  similar  work  in  the  preceding 
text  lesson. 

Using  the  Text  Page 

•  The  procedure  for  Ex.  1  is  identical  with  that  followed  on 
text  page  42.  Have  the  children  first  identify  and  then  record  the 
number  of  the  total  set.  Then  have  them  finish  showing  the  sub¬ 
traction  facts  by  recording  the  appropriate  numerals  in  the  frames. 
Some  pupils  may  be  able  to  complete  the  work  by  mentally  cover¬ 
ing  the  indicated  number  of  children. 

•  In  Ex.  2  and  3,  first  have  the  children  identify  and  record  the 
number  of  the  total  set  (6).  Then  have  them  cover  (mentally  or 
physically,  if  necessary)  each  indicated  part  in  turn  and  show  the 
corresponding  subtraction  fact.  Emphasize  the  idea  of  pairs  of 
related  subtraction  facts. 

Individualizing  Instruction 

•  Add  to  the  Pair-0  deck  (a)  the  card  with  the  representative 
drawing  of  the  pattern  for  6  with  parts  4  and  2,  distinguishable 
in  the  way  indicated  on  page  [130];  and  (b)  the  cards  for  6  — 
2  =  □  and  6  —  4  =  □ .  Have  all  pupils  play  the  game  with 
these  new  cards  included. 

•  Have  all  pupils  look  for  and  bring  in  pictures  of  sets  of  6 
things  that  are  shown  in  parts  of  4  things  and  2  things.  Then  have 
the  children  tell  the  pair  of  subtraction  facts  that  might  be  derived 
from  the  picture:  6  —  2  =  4  and  6  —  4  =  2. 

•  Have  more  capable  children  make  up  pairs  of  problems  having 
a  common  setting  that  would  involve  using  the  pair  of  sub¬ 
traction  facts  just  studied:  6  —  2  =  4  and  6  —  4  =  2.  For 
example : 

a.  Tommy  had  6  toy  boats — 4  sailboats  and  2  motorboats. 

He  gave  Jack  the  2  motorboats.  How  many  toy  boats  did 
Tommy  have  left? 

b.  Tommy  had  6  toy  boats — 4  sailboats  and  2  motorboats. 

He  gave  Jack  the  4  sailboats.  How  many  toy  boats  did 
Tommy  have  left? 

•  More  capable  children  may  also  use  the  picture  on  the  text  page 
to  devise  additional  problems  involving  the  use  of  6,  4,  and  2. 


-  43  (Second  Half)  - 

The  Pair  of  S.  Facts  Using  Six,  Two,  and  Four 


h. _  children  in  the  set.  Finish  the  work. 

Cover  2  children.  Finish  to  show  the  S.  fact.  6  —  2 


Cover  4  children.  Finish  to  show  the  S.  fact. 


6-2=4  and  6-4  =  2  are  a  pair  of  S.  facts. 


oooooo 


in  the  set 

What  is  the  pair  of  S.  facts? 

Cover  4.  — ~  4 - z_2 — 

Cover  2.  _ 6 — ~  2. - ~  4 — 


JL  in  the  set 
how  the  pair  of  S.  facts. 

lover  2.  6  ~  2  =  *4 

lover  4.  6-4=2- 


Related  subtraction  facts 
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Teaching  Book  One,  Second  Half,  Page  44 


Pupil’s  Objectives 

(a)  To  learn  the  subtraction  fact  6  —  3  =  3;  (b)  to  under¬ 

stand  why  there  is  not  a  related  subtraction  fact  for  6  —  3  =  3; 
and  (c)  to  have  further  experience  with  the  other  subtraction  facts 
having  sum  6. 

Background 

There  is  just  one  subtraction  fact  using  the  numbers  6,  3,  and 
3 — namely,  6  —  3  =  3.  This  fact  is  presented  on  page  44  and 
the  previously  developed  pairs  of  subtraction  facts  derived  from 
the  set  of  6  are  reinforced. 

Teacher’s  Preparation 

In  addition  to  the  flannel  board  and  cutouts  of  the  last  two 
lessons,  a  track  of  the  Ginn  Arithme-Sticks*  will  also  be  useful. 
On  the  chalkboard  draw  6  rings  in  two  sets  of  3  rings  each  and 
below  them  write: 

_ in  the  set 

Cover  3.  O  —  A  =  A 

Pre-Book  Lesson 

•  Use  the  flannel  board  and  cutouts  as  you  did  for  text 
pages  42  and  43,  this  time  to  develop  the  single  subtraction  fact 
6  —  3  =  3.  You  may  wish  to  devise  stories  about  a  fair  or  an 
amusement  park  and  use  the  Arithme-Sticks  to  develop  the  sub¬ 
traction  fact.  When  the  chalkboard  work  has  been  completed, 
emphasize  that  there  can  be  only  one  subtraction  fact  involving 
6,  3,  and  3.  You  may  do  this  by  helping  children  to  realize  that, 
since  the  numbers  for  the  parts  are  equal,  the  removal  of  either 
part  of  the  set  demonstrates  the  same  fact. 

•  At  this  point,  this  concept  of  a  single  subtraction  fact  may  be 
strengthened  by  including  a  discussion  of  examples  in  which  a 
pair  of  subtraction  facts  are  involved. 

a.  S.  fact  using  2,  1,  and  1  2  —  1=1 

b.  S.  facts  using  3,  2,  and  1  3  —  1=2 

3- 2  =  1 

c.  S.  fact  using  4,  2,  and  2  4  —  2  =  2 

d.  S.  facts  using  4,  3,  and  1  4  —  1=3 

4- 3  =  1 

•  You  may  wish  to  continue  this  work  for  subtraction  facts 
having  sum  5  and  sum  6. 

Using  the  Text  Page 

•  The  procedure  for  Ex.  1  is  familiar  to  your  children.  Check 
to  see  that  every  child  draws  a  ring  around  “No”  and  ask  a  child 
to  tell  in  his  own  words  why  there  is  not  a  related  subtraction  fact. 

•  In  Ex.  2,  follow  the  familiar  procedure,  but  again  emphasize 
the  reason  why  there  is  not  a  related  subtraction  fact. 

•  Ex.  3  and  4  review  the  pairs  of  related  subtraction  facts 
introduced  and  studied  on  the  preceding  two  text  pages.  The 
procedure  is  familiar  and  the  children  should  work  independently. 

Individualizing  Instruction 

•  Add  to  the  Pair-0  deck  (a)  the  card  with  the  representative 
drawing  of  the  pattern  for  6  with  the  parts  3  and  3  distinguishable 
in  the  way  indicated  on  page  [130];  and  (b)  the  card  for  6  — 
3  =  □ .  Have  all  pupils  play  the  game  with  all  of  the  cards  about 
a  set  of  6. 

•  Duplicate  work  sheets  for  all  pupils  with  material  such  as 
that  shown  at  the  right  above  to  summarize  the  pairs  of  related 


subtraction  facts  and  the  single  S.  fact  having  sum  6.  Have 
pupils  use  the  covering  technique.  Using  the  same  general  form 
of  representation  for  deriving  the  pairs  of  subtraction  facts  as  was 
used  in  connection  with  text  page  34  for  the  pairs  of  addition 
facts  will  serve  to  pave  the  way  for  the  idea  of  a  set  of  addition  i 
and  subtraction  facts  to  be  introduced  later. 


A  A  A  A  A  A 

_  — 

A  A  A  A  A  A 

—  = 

A  A  A  A  A  A 

—  — 

A  A  A  A  A  A 

_  — 

A  A  A  A  A  A 

—  = 
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The  One  S.  Fact  Using  Six,  Three,  and  Three 


3. 


4. 


S 


stfj 


Jl  in  the  set 
What  is  the  S.  fact? 

Cover  3.  (&)   


Jl  in  the  set 

What  is  the  pair  of  S.  facts? 

Cover  2.  Jl _ ~  2  =  M~ _ 

Cover  4.  _6 _ ~  *~f  ~  2. _ 

Jl  in  the  set 
Show  the  pair  of  S.  facts. 

Cover  1.  6  ~  I _ ~  3 _ 

Cover  5.  6  ~  5  ~  I _ 


*  See  3,  page  [215]. 
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Related  subtraction  facts 


Teaching  Book  One,  Second  Half,  Page  45 


Pupil’s  Objectives 

(a)  To  use  subtraction  facts  in  working  problems;  (b)  to  show 
pairs  of  subtraction  facts  suggested  by  dot  pictures;  and  (c)  to 
maintain  both  recognition  and  recall  of  subtraction  facts  without 
the  help  of  illustrations — sums  as  great  as  6. 

New  Word 

bicycles 

Background 

Here,  in  relation  to  the  picture  shown  at  the  top  of  the  page, 
subtraction  facts  developed  on  the  preceding  pages  are  used  in 
connection  with  problem  situations. 


Using  the  Text  Page 

•  Discuss  the  picture  with  the  children,  having  them  tell 
about  their  own  experiences  with  bicycles.  Then  ask  specific 
quantitative  questions  about  the  picture,  such  as: 

How  many  children  are  there?  How  many  bicycles  are 
there?  Is  there  a  bicycle  for  each  child? 

Which  is  taller — a  bicycle  or  a  child? 

Are  there  fewer  bicycles  in  the  rack  than  in  front  of  the 
rack? 

Then  say :  See  if  you  can  work  the  problems  I  am  going  to 
read.  They  are  about  children  and  their  bicycles.  The  pic- 


45  (Second  Half) 

Using  Subtraction 


1.  .£>.  bicycles  take  away  2 —  bicycles  is  -4_  bicycles. 

2.  4  bicycl  es  take  away  -2—  bicycles  is  _2_  bicycles. 


5'  5-1  =  4 

6-  6-1=5  j 

7 

Covpr  1  (n  1  =  5 

Cover  2.  (~>  ~  2 _ —  4 - 

Cnvpr  S  —  C  —  1 

Cover  4.  ~  4  =  2 - 

e 

CN 

II 

u-> 

1 

4  -  3  =  © 

5  -  2  =  1~3~] 

-  2  =  3  (?) 

6  -  3  =  |~3  | 

5  -  4  =  © 

-  3  =  @  3 

6-  1  =© 

6-4  =/2\ 

3.  ©  ^  -  U 


©  -  A  -  ©I 


ture  will  help  you  with  the  first  two  problems.  The  other  four 
problems  are  about  bicycles,  too,  but  not  about  the  ones  you 
see  in  the  picture. 

•  Also,  explain  that  in  Ex.  1-4  the  children  are  to  write  the 
appropriate  numerals  in  the  spaces  or  frames,  but  that  in  Ex.  5 
and  6  they  are  to  show  the  subtraction  fact  each  time  without  the 
help  of  —  or  =  symbols. 

Ex.  7.  Six  bicycles  were  parked  in  the  bicycle  rack.  Two 
of  them  are  now  being  taken  away.  How  many  bicycles  are 
still  parked  in  the  bicycle  rack? 

Ex.  2.  Four  bicycles  are  still  in  the  bicycle  rack.  When 
the  two  boys  take  their  bicycles  from  the  rack,  how  many 
bicycles  will  be  left  in  the  rack? 

Ex.  3.  Five  bicycles  were  in  a  race.  Two  of  them  got  a 
flat  tire  and  were  then  out  of  the  race.  How  many  bicycles 
were  left  in  the  race? 

Ex.  4.  Six  bicycles  were  in  a  repair  shop.  Four  of  them 
were  taken  home  after  being  fixed.  How  many  bicycles  were 
left  in  the  shop? 

Ex.  5.  Five  bicycles  were  parked  in  John’s  yard.  Tim 
rode  one  of  the  bicycles  away.  How  many  bicycles  were  left 
in  John’s  yard? 

Ex.  6.  Six  bicycles  were  decorated  for  a  bicycle  parade. 

Then  one  of  the  bicycles  could  not  be  used  and  was  taken 
away.  How  many  bicycles  were  left  for  the  parade? 

•  Next,  give  the  following  instructions  for  the  work  on  the 
remainder  of  the  page  and  have  the  children  complete  it  inde¬ 
pendently.  Circulate  among  the  children  to  give  help  as  needed. 

In  Ex.  7  and  8,  the  children  are  to  show  a  pair  of  related  S. 
facts,  using  the  dot  pictures. 

The  children  are  to  work  the  examples  in  the  lower  portion  of 
the  page  column  by  column.  In  the  first  column  they  are  to  use 
the  multiple-choice  technique,  drawing  a  ring  around  the  correct 
answer.  In  the  last  two  columns,  the  correct  answer  is  to  be  re¬ 
called  and  written  in  the  frame. 

Individualizing  Instruction 

•  Provide  additional  practice  as  needed  by  slower  learners 
patterned  after  the  work  in  Ex.  7  and  8  on  text  page  45.  Clarify 
existing  difficulties  before  having  these  children  proceed. 

•  For  slower  learners  who  may  need  further  practice  in  the 
recall  of  subtraction  facts,  have  more  capable  children  prepare 
individual  sets  of  fact  cards  with  sums  through  6.  They  should 
write  a  subtraction  combination  on  the  front  of  each  card  and 
show  the  complete  fact  on  the  back.  Slower  learners  and  more 
capable  children  may  work  in  pairs  or  the  cards  can  be  used  for 
individual  practice. 

•  Have  all  pupils  engage  in  appropriate  games  (see  pages  [220]— 
[232]).  Selections  may  be  made  from  the  following:  Climb  the 
Ladder  (A);  Fish  ( 4);  Over  Orange  (3);  The  "Wizard  (8). 

Reminders 

•  Remember  to  provide  experiences  dealing  with  various 
abilities  associated  with  whole  numbers  through  60,  such  as: 

a.  rote  and  rational  counting 

b.  serial  order  of  numbers 

c.  reading  and  writing  numerals 

d.  tens-and-ones  structure  of  numbers 

e.  relative  sizes  of  numbers 

Take  advantage  of  opportunities  that  arise  in  connection  with  in¬ 
school  and  out-of-school  activities  in  which  the  children  engage. 

•  Remember  also  to  provide  appropriate  rote  and  rational 
counting  experiences  in  counting  by  2’s  to  20. 


Problem-solving ;  subtraction  practice 
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Teaching  Book  One, 

Pupil’s  Objective 

To  understand  inverses — an  introductory  experience  in  logical 
reasoning. 

New  Word 

so 

Background 

Here,  on  page  46,  we  introduce  one  aspect  of  an  idea  that 
often  is  referred  to  as  “doing  and  undoing,”  and  we  use  this  idea 
as  a  means  of  summarizing  in  a  systematic  way  several  sets  of 
addition  facts  and  subtraction  facts.  More  specifically,  we  intro¬ 
duce  the  idea  that  the  inverse  of  adding  a  specific  counting  num¬ 
ber  is  that  of  subtracting  that  counting  number.  Let  us  cite  a 
specific  instance:  If  to  the  number  2  we  add  the  number  3,  we 
can  “undo”  this  by  subtracting  the  number  3  from  the  sum  of 
2  and  3.  The  result  will  be  the  original  number,  2.  Since 
2  +  3  =  5,  it  is  true  that  5  —  3  =  2.  Subtracting  3  is  the  inverse 
of  adding  3. 

It  also  is  true  that  adding  3  is  the  inverse  of  subtracting  3. 
However,  this  latter  aspect  of  the  doing-undoing  relationship  is 
not  emphasized  on  this  page.  The  work  of  text  page  46  is  or¬ 
ganized  in  such  a  way  that  other  relationships  among  sets  of 
addition  facts  and  sets  of  subtraction  facts  can  be  highlighted. 
Note  particularly  that  in  the  several  sets  of  addition  facts,  as  one 
addend  decreases,  the  other  addend  increases,  and  the  sum 
remains  the  same  within  each  set.  Also,  within  a  particular  set 
of  subtraction  facts,  as  the  number  subtracted  (one  addend)  in¬ 
creases,  the  number  for  the  answer  (the  other  addend)  decreases 
(if  one  addend  is  increased,  the  other  addend  is  decreased). 


Second  Half,  Page  46 

•  Have  more  capable  children  carefully  examine  their  completed 
text-page  work  and  show  sets  of  related  A.  and  S.  facts  such  as: 
2+1=3  3-1=2  3+1=4  4-1=3 

1+2=3  3-2=1  1+3=4  4-3=1 

You  may  guide  them  in  this  procedure  by  recalling  the  idea  that- 
two  addition  facts  have,  in  earlier  lessons,  been  shown  to  be 
related  and  so  they  have  merely  to  undo  each  of  these  additions 
so  as  to  complete  a  set  of  four  related  facts. 

Looking  Ahead 

You  may  wish  now  to  have  your  children  begin  to  explore  the 
component  parts  of  sets  having  more  than  6  members.  For 
example,  have  the  children  show  a  set  of  7  things,  using  suitable 
counters  or  markers.  Then  have  the  children  rearrange  the  set 
to  show  two  component  parts,  such  as  4  things  and  3  things.  Then 
have  them  tell  in  two  ways  about  the  set  of  7  things  and  its, 
parts,  4  things  and  3  things.  (“A  set  of  7  things  has  the  parts 
4  things  and  3  things;  a  set  of  7  things  has  the  parts  3  things  and 
4  things.”)  Have  the  children  discover  and  tell  all  about  a  set  of 
7  things  and  its  pairs  of  parts. 


-  46  (Second  Half) 

A.  Facts  and  S.  Facts 

1.  Finish  the  work. 


Teacher’s  Preparation 

Have  available  for  each  child,  one  track  of  an  Arithme-Stick  or 
10  cardboard  circle  shapes — 5  red,  5  blue. 

On  the  chalkboard,  copy  several  of  the  examples  from  the 
text-page  exercises  which  show  both  of  the  addends  being  sub¬ 
tracted,  for  example : 

2  +  1  =  111;  so  3  —  1=0- 
1+2  =  11];  so  3  —  2=0. 


1  +  1 


2.  Finish  the  work. 

a.  2  +  1  =  [3_ 

b.  1  +  2  =  3 


3.  Finish  the  work. 


so  2  -  1  =  <J). 

I 

so  3  -  1  = 

so  3  -  2  =  (D. 


Pre-Book  Lesson 

Let  the  children  manipulate  their  Arithme-Stick  or  circle  shapes 
as  each  of  the  chalkboard  exercises  is  worked  with  the  whole 
class.  As  the  answer  for  the  addition  is  given,  have  a  child  show 
the  appropriate  number  in  the  frame.  Then  have  another  child 
read  the  two  parts  of  each  exercise  as  the  work  is  finished:  “Two 
plus  one  equals  three;  so  three  minus  one  equals  two,”  and  so  on. 

Using  the  Text  Page 

•  Have  the  children  work  the  page  independently. 

•  Slower  learners  may  be  permitted  to  continue  to  use  either  the 
Arithme-Stick  or  circle  shapes  as  in  the  Pre-Book  Lesson. 

Individualizing  Instruction 

•  Have  slower  learners  illustrate  addition  and  subtraction  facts 
with  their  two-color  circle  shapes.  Helpers  from  among  your 
more  capable  children  may  guide  them  in  arranging  their  materials. 

•  All  pupils  may  be  separated  into  groups  and  assigned  a 
specific  exercise  or  exercises  for  which  to  prepare  posters.  This 
would  involve  the  cutting  and  pasting  of  pictures  to  illustrate 
each  A.  and  S.  fact  in  the  exercise. 

[160] 


a.  3  +  1  = 

_4 

;  so  4  -  1  =  ^3). 

b.  2  +  2  = 

4. 

;  so  4  -  2  =  (D. 

c.  1  +  3  = 

_4 

;  so  4  -  3  =  (D. 

the  work. 

a.  4  +  1  = 

T 

;  so  5  -  1  =  (3>.  | 

b.  3  +  2  = 

5_ 

;  so  5  -  2  =  (3). 

c.  2  +  3  = 

5_ 

;  so  5  -  3  =  (2). 

d.  1  +  4  = 

5_ 

;  so  5  -  4  =  CIX 

the  work. 

a.  5  +  1  = 

6 

;  so  6  -  1  =  ($). 

b.  4  +  2  = 

6 

i  so  6  -  2  =  j 

c.  3  +  3  = 

6 

;  so  6  -  3  =  ^3). 

d.  2  +  4  = 

6 

;  so  6  -  4  =  {2).  j 

e.  1  +  5  = 

6 

;  so  6  -  5  =  (D. 

Inverses,  sums  as  great  as  6 


Teaching  Book  One,  Second  Half,  Page  47 


Pupil’s  Objectives 

(a)  To  learn  to  differentiate  between  problems  which  suggest 
addition  and  those  which  suggest  subtraction;  (b)  to  work 
toward  mastery  of  A.  and  S.  facts  having  sum  6;  and  (c)  to 
practice  the  recall  of  answers  for  mixed  addition  and  subtraction 
combinations. 


Background 

Here,  in  relation  to  the  picture  shown  at  the  top  of  the  page, 
children  are  called  upon  to  distinguish  between  the  use  of  addi¬ 
tion  and  subtraction  in  applying  the  number  facts  developed  for 
sets  with  as  many  as  6  members. 

Using  the  Text  Page 

•  Discuss  the  picture  with  the  class,  having  children  tell  about 
experiences  they  may  have  had  at  the  beach.  Then  ask  specific 
quantitative  questions  about  the  picture,  such  as: 

How  many  children  are  there?  Are  there  just  as  many  pails 
as  children?  How  many  children  have  hats?  ...  no  hats? 
Are  there  more  shovels  or  more  pails?  Are  there  as  many  boats 
as  children?  Are  there  more  girls  than  boys? 

•  Then  say  to  the  children :  Now  I  am  going  to  read  you  some 
problems  about  being  at  the  beach.  For  some  of  these  prob¬ 
lems  you  will  need  to  use  addition  facts.  For  other  problems 
you  will  need  to  use  subtraction  facts.  You  can  use  the  picture 


-  47  (Second  Half)  - 

Using  Addition  and  Subtraction 


1. 


2. 

H  t  2  =  6 

6-3=3 

4. 

5  - 

2=3 

5. 

1+4=5 

6.  Finish  the  work  to  show  pairs 

a.  5  +  1  =  (6)  b.  4  +  2=6 

of  facts. 

c.  6-4=  A  d-  6-  1  =© 

1+5  =  6 

2  +  4=6 

6-2  =  4  6-5=1 

7.  Finish  to  show  the  facts. 

3  +  2  =  [~5~~|  4  -  3  =  CD 

2  +  2  =  ©  3  +  2=  © 

5  -  1  =  @ 

1  +  4  =  © 

5-3=©  2  +  3=  © 

4-2.© 

5  -  2  -  |3~1 

4  -  1  =  ©  4  +  1  =  © 

to  help  you  work  the  first  two  problems,  but  the  picture 
will  not  help  with  the  other  problems.  After  I  read  each 
problem,  show  the  addition  or  subtraction  fact  in  its  box  on  the 
text  page. 

Ex.  2.  There  are  4  boys  and  2  girls  playing  on  the  beach. 

How  many  children  are  playing  on  the  beach? 

Ex.  3.  There  are  6  boats  sailing  in  the  water.  Three  of 
them  will  come  into  the  dock.  How  many  boats  will  then  be 
out  sailing? 

Ex.  4.  Betty  saw  5  crabs  washed  up  on  the  beach.  Two 
of  them  crawled  back  into  the  water.  How  many  crabs  were 
left  on  the  beach? 

Ex.  5.  Jack  found  1  big  shell  and  4  small  shells  on  the 
beach.  How  many  shells  did  Jack  find  all  together  on  the 
beach? 

•  In  Ex.  6,  the  children  are  to  finish  showing  the  indicated 
addition  or  subtraction  fact  and  show  the  related  fact  of  the  same 
operation. 

•  In  Ex.  7,  the  children  are  to  recall  and  show  the  answer  for 
the  A.  or  S.  fact  indicated. 


Individualizing  Instruction 

•  Have  some  of  your  class  make  up  an  addition  or  a  sub¬ 
traction  problem  directly  related  to  the  picture  on  the  text  page. 
Have  the  others  show  the  suggested  A.  or  S.  fact  as  the  pupil 
reads  his  problem. 

•  For  slower  learners  who  need  additional  experiences  of  the 
type  found  in  Ex.  6,  provide  similar  examples  and  let  these  pupils 
draw  helping  dot  pictures. 

•  Have  more  capable  children  tell  which  addition  and  subtraction 

facts  in  Ex.  7  could  or  did  help  them  with  other  addition  and 
subtraction  facts,  and  in  what  way.  (For  instance,  knowing 
3  +  2  =  5  helped  with  recall  of  the  answer  for  2  +  3  = _ .) 

Reminder 

Maintain  the  work  with  ordinals  through  tenth  as  suggested 
on  page  [153]. 


Looking  Ahead 

On  text  page  77,  Book  One,  First  Half,  your  pupils  worked  with 
the  geometric  idea  of  a  path  as  a  set  of  points  having  two  distinct 
end  points.  In  Book  One,  Second  Half,  pupils  will  work  on  text 
pages  56  and  57  with  the  ideas  of  closed  paths — points  in  the 
closed  path,  points  inside  the  closed  path,  and  points  outside  the 
closed  path. 

You  may  wish  now  to  have  your  pupils  take  a  few  minutes  to 
work  with  those  several  ideas. 

•  Have  a  pupil  go  to  the  board  and  show  a  path  (not  straight) 
and  its  two  distinct  end  points. 

•  Have  a  second  pupil  show  a  straight  path  and  its  two  distinct 
end  points. 

•  Next  ask  if  anyone  thinks  he  can  show  a  path  that  seems  to 
end  at  the  same  point  where  it  begins — that  is,  a  closed  path 
that  has  no  end  points. 

•  Have  several  pupils  go  to  the  board  and  show  a  closed  path. 

•  Show  on  the  board  a  circle,  a  triangle,  a  rectangle,  a  square 
and  ask  in  turn  if  and  why  each  picture  shows  a  closed  path. 

•  Finally,  ask  if  someone  can  show 
a  point  in  the  closed  path; 
a  point  inside  the  closed  path; 
a  point  outside  the  closed  path. 

Problem-solving ;  mixed  addition  and  subtraction  practice 
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Teaching  Book  One,  Second  Half,  Page  48  (Period  Test) 

Pupil’s  Objective 

To  see  how  well  the  number  abilities  developed  thus  far  have 
been  learned. 

Background 

The  following  number  abilities  are  tested  on  this  page : 

•  Showing  the  numbers  for  a  set  as  large  as  6  and  a  pair  of  its 
parts 

•  Finishing  number  sentences  to  show  A.  facts 

•  Finishing  number  sentences  to  show  S.  facts 

•  Finishing  number  sentences  showing  3  addends 

•  Showing  a  pair  of  A.  facts  with  sum  6 

•  Showing  a  pair  of  S.  facts  with  sum  6 

•  Using  addition  and  subtraction  facts  with  sum  5  to  help 
work  problems  dictated  by  the  teacher 


Using  the  Text  Page 

•  All  of  the  activities  in  this  test  are  familiar  to  the  children. 
First,  review  briefly  what  is  to  be  done  in  each  exercise  and  then 
have  the  children  work  the  page  independently. 

In  Ex.  1,  children  are  to  show  in  tw'O  ways  the  numbers  for 
each  whole  set  and  the  pair  of  its  parts  shown. 

In  Ex.  2,  children  are  to  finish  showing  each  addition  fact. 

In  Ex.  3,  children  are  to  finish  showing  each  subtraction  fact. 

In  each  group  of  three  boxes  in  Ex.  4,  children  are  to  draw  sets 
of  dot  pictures  illustrating  the  3  addends  shown  below  the  boxes. 
They  then  use  the  dot  pictures  to  help  them  finish  showing  the 
addition  work. 

In  Ex.  5,  the  children  are  to  show  the  pair  of  A.  facts  suggested 
by  the  picture. 

In  Ex.  6,  children  are  to  cover  the  indicated  parts  in  the  pic¬ 
ture  and  show  a  pair  of  S.  facts. 

•  After  all  pupils  have  completed  Ex.  1-6,  read  the  following 
problems,  one  at  a  time,  and  have  the  children  show  the  fact 
to  be  used  for  each  in  the  space  provided. 

Ex.  7.  Tommy  was  holding  5  balloons.  Three  of  them 
slipped  away  and  sailed  up  into  the  sky.  How  many  balloons 
did  Tommy  have  left? 

Ex.  8.  Alice  had  2  big  dolls  and  3  little  dolls.  How  many 
dolls  did  Alice  have  in  all? 

Individualizing  Instruction 

•  Provide  whatever  reteaching  and  follow-up  work  is  needed, 
as  revealed  by  the  results  of  this  test.  Ask  some  of  your  more 
capable  children  to  work  in  pairs  with  slower  learners. 

•  More  capable  children  may  be  asked  to  do  such  things  as  the 
following  for  use  with  slower  learners : 

a.  Make  a  representative  drawing  showing  a  set  of  6  in  parts 
4  and  2. 

b.  Write  some  incomplete  number  sentences  similar  to  the  work 
of  Ex.  2  and  3  on  text  page  48. 

c.  Write  some  incomplete  number  sentences  showing  three 
addends  similar  to  the  work  of  Ex.  4. 

•  The  following  listing  relates  the  work  of  each  test  item  to 
similar  developmental  work  studied  earlier: 

Ex.  1 :  pages  16  and  26-27 

Ex.  2  and  3:  pages  28,  35,  45,  47 

Ex.  4:  pages  36  and  37 

Ex.  5:  page  33 

Ex.  6:  page  42 

Ex.  7  and  8:  pages  7,  12,  19,  24,  28,  35,  45,  47 
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48  (Second  Half) 

Do  You  Know? 


1. 


a.  A  A 

b.  A 

)<  A 

c.  A 

.  A 

aaa 

A 

A 

A ’  A 

A- 

*  A 

&  ;  5  and  _ l_ 

-A;  _2_ 

and  4 

A; 

_JL.  and 

_6_;  J 

_  and 

-6-,  Jt 

and  2 

A; 

2  and 

2.  Write  the 

answers. 

3.  Write 

the  answers. 

2  +  2  = 

4 

4  + 

i  -0 

4  -  3  = 

m 

5  -  2  = 

3  +  2  = 

5 

1  + 

3-0 

5  -  1  = 

0 

3  -  1  = 

4  Write  the 

answers. 

0 

2 


1  +  2  +  1  = 


2  +  1  +  2  = 


1  +  2  +  2  = 


5.  What  is  the  pair  of  addition  facts? 


A  A 

A  A 


4  +  2 


2  t  4  =  6 


6.  What  is  the  pair  of  subtraction  facts? 


A-  A-  A 

Ar  A 
A - 


Cover  1. 


jA 


Cover  5.  -h - 5 — :z_ 


7. 


5-3  =  2 


8. 


2+3=5 


Unit  test 


Discussion  of  the  Seventh  Period  of  Instruction 


Objectives  for  the  Seventh  Period 
of  Systematic  Instruction 

1.  For  sets  having  as  many  as  7  members,  ability  to 

a.  partition  a  set  into  a  pair  of  parts 

b.  identify  and  show  the  number  of  members  for  the  total  set  and 
for  each  of  the  two  parts 

2.  For  the  addition  of  two  counting  numbers  (sum  as  great  as  7), 
ability  to 

a.  show  an  addition  fact  or  a  pair  of  addition  facts  for  a  given 
set  representation 

b.  show  a  set  representation  for  a  given  addition  fact  or  pair  of 
addition  facts 

c.  show  the  sum  of  the  two  numbers 

d.  associate  and  use  an  appropriate  addition  fact  with  a  verbal 
problem  statement 

3.  For  the  subtraction  of  one  counting  number  from  another  (as  great 
as  7),  ability  to 

a.  show  a  subtraction  fact  or  a  pair  of  subtraction  facts  for  a 
given  set  representation 

b.  show  a  set  representation  for  a  given  subtraction  fact  or  pair 
of  subtraction  facts 

c.  show  the  answer 

d.  associate  and  use  an  appropriate  subtraction  fact  with  a  verbal 
problem  statement 

4.  For  sums  as  great  as  7,  intuitive  understanding  of  the  idea  that 
subtracting  a  particular  number  is  the  inverse  of  (“undoes”)  add¬ 
ing  that  same  number 

5.  Ability  to  show  the  unknown  one  of  three  numbers  in  an  addition 
fact  or  subtraction  fact  (sum  as  great  as  7) 

6.  Ability  to  interpret  sets  with  as  many  as  one  hundred  members, 
and  associated  numerals,  in  terms  of  sets  of  ten  and  additional 
ones 

7.  Knowledge  of  the  serial  order  of  the  counting  numbers  through 
100,  including  ability  to  show  serial  order  when  counting  multiples 
of  10 

8.  Ability  to  distinguish  between  and  show  even  counting  numbers 
and  odd  counting  numbers,  at  least  through  20 

9.  Extend  ability  to  identify  halves  and  one  half  of  objects  and  pic¬ 
tures  of  objects 


10.  Extension  of  exploration  of  familiar  measuring  instruments  and 

situations  for  which  their  use  is  appropriate 
1  1.  For  representations  of  geometric  paths,  ability  to 

a.  distinguish  between  paths  that  are  closed  and  paths  that  are 
not  closed 

b.  distinguish  between  closed  paths  that  are  simple  and  closed 
paths  that  are  not  simple 

c.  distinguish  between  points  in,  inside,  and  outside  simple  closed 
paths 

d.  recognize  special  simple  closed  paths  such  as  circle,  triangle, 
rectangle  and  square 

Mathematical  Background  for  the  Seventh  Period 
of  Systematic  Instruction 

1 .  This  period  introduces  the  distinction  between  even  and  odd 
counting  numbers.  In  a  more  advanced  mathematical  sense, 
if  a  counting  number  has  2  as  one  of  its  factors,  it  is  an  even  num¬ 
ber;  if  a  counting  number  does  not  have  2  as  one  of  its  factors, 
it  is  an  odd  number.  Here,  however,  we  rely  on  simple  set  repre¬ 
sentations  as  the  basis  for  distinguishing  between  even  and  odd 
counting  numbers.  For  instance,  if  the  members  of  a  set  can  be 
arranged  in  pairs,  with  none  left  over,  the  number  associated  with 
that  set  is  an  even  number;  but  if  there  is  one  member  left  over 
when  the  members  of  a  set  are  arranged  in  pairs,  the  number 
associated  with  that  set  is  an  odd  number. 

2.  The  work  with  simple  closed  paths  emphasizes  the  dis¬ 
tinction  among  a  point  in  (or  of)  the  path,  a  point  inside  the  path, 
and  a  point  outside  the  path.  In  the  il¬ 
lustration  at  the  right,  point  P  is  a  point 
in  the  path,  point  I  is  a  point  inside  the 
path,  and  point  0  is  a  point  outside  the 
path. 

3.  Also,  the  terms  circle,  triangle,  rec¬ 
tangle,  and  square  are  applied  to  particu¬ 
lar  simple  closed  paths.  Here  we  seek  to  introduce  the  idea  that  a 
square  is  a  special  kind  of  rectangle. 


New  Words  by  Pages  in  the  Seventh  Period  of  Instruction 

No  more  than  three  new  words  are  used  on  a  page  and  each 
new  word  is  used  at  least  twice  on  that  page. 

49.  flowers 

51.  missing 

52.  bug 
others 

53.  swings 

54.  eating 
nests 


caught 

63.  canoes 

find 

64.  tepees 

fish 

67.  each 

together 

68.  bags 

were 

boxes 

even 

buys 

next 

70.  marbles 

odd 
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Teaching  Book  One,  Second  Half,  Page  49 


Pupil’s  Objective 

To  discover  and  write  about  pairs  of  parts  of  a  set  of  7  things, 
in  preparation  for  a  study  of  the  addition  and  subtraction  facts 
having  sum  7. 

New  Word 

flowers 

Background 

A  set  of  7  things  may  be  partitioned  into  several  pairs  of  parts. 
It  may  be  partitioned  into  parts  of  6  things  and  1  thing  (or  1  thing 
and  6  things) ;  or  into  parts  of  5  things  and  2  things  (or  2  things 
and  5  things) ;  or  into  parts  of  4  things  and  3  things  (or  3  things 
and  4  things).  Each  pair  of  parts  for  a  set  of  7  things  is  presented 
on  this  text  page. 

Teacher’s  Preparation 

Any  or  all  of  the  following  materials  will  prove  useful:  a 
flannel  board*  with  two  sets  of  cutouts* — 6  yellow  shapes  and 
6  red ;  Ginn  Arithme-Sticks* ;  individual  numeral  cards :  1-6.  Also, 
from  the  set  of  Pegboard  Discovery  Guides**,  select  those  cards 
which  apply  especially  to  7. 

*  See  2,  5,  and  3,  page  [215].  **  See  9R  and  9S,  page  [215]. 


On  the  chalkboard,  write  the  following: 

How  many  shapes  are  shown  in  the  whole  set? 

_ are  yellow.  _ are  red. 

7 ;  _ and _  7 ;  _ and _ 

Pre-Book  Lesson 

•  Place  4  yellow  and  3  red  shapes  on  the  flannel  board.  As 
you  ask  the  following  questions,  complete  the  work  on  the  chalk¬ 
board:  How  many  shapes  are  shown  in  the  whole  set?  How 
many  are  shown  in  this  part  of  the  set?  (Show  yellow  shapes.) 
How  many  in  this  part?  (Show  red  shapes.)  Repeat  this  activity 
with  other  pairs  of  parts  of  a  set  of  7  things. 

•  Use  Arithme-Sticks  to  teach  pairs  of  parts  of  a  set  of  7  another 
way.  Show  a  set  of  7  beads  on  the  Arithme-Stick  separated  into  two 
parts.  Name  the  number  of  One  part  of  the  set.  Have  the  chil¬ 
dren  show  the  number  of  the  other  part  of  the  set  by  holding  up 
the  appropriate  numeral  card.  Repeat  this  activity  to  include 
all  the  pairs  of  parts  of  a  set  of  7  beads. 

Using  the  Text  Page 

•  In  Ex.  1,  children  are  to  identify  and  show  in  the  spaces 
provided  the  number  of  flowers  in  the  whole  set,  the  number  that 
are  yellow,  and  the  number  that  are  red.  Then  have  the  chil¬ 
dren  complete  the  two  statements  about  7  and  its  parts  4  and  3. 
Now,  have  children  tell  about  these  two  parts  of  a  set  of  7  in  two 
different  ways:  “A  set  of  7  flowers  has  the  parts  4  flowers  and 

3  flowers”  and  “A  set  of  7  flowers  has  the  parts  3  flowers  and 

4  flowers.” 

•  Work  Ex.  4  with  the  class.  First,  have  them  identify  the 
number  of  the  whole  set  as  well  as  the  number  of  each  of  the  two 
parts.  Help  the  children  to  record  this  information  in  the  spaces 
indicated. 

•  Have  the  children  work  Ex.  5  and  6  independently,  following 
the  same  procedure  as  that  for  Ex.  4. 

Individualizing  Instruction 

•  For  slower  learners  needing  further  experiences  of  the  type 
found  in  Ex.  4-6,  provide  individual  practice  sheets  of  a  similar 
nature,  but  with  groupings  shown  in  simple  form  (dots  or  the 
like).  Use  standard  patterns  for  the  groupings  wherever  appli¬ 
cable.  The  following  groupings  for  parts  of  a  set  of  7  may  be  used 
for  this  practice  material:  6  and  1,  5  and  2,  4  and  3,  3  and  4,  2 
and  5,  and  1  and  6. 

•  Additional  experiences  for  individual  slower  learners  may  be 
provided  through  using  pegboard  guides. 

•  Have  more  capable  children  finish  the  following  statements, 
shown  without  reference  to  representative  materials  insofar  as 
possible. 

7 ;  5  and _  7 ;  3  and _ 

7 ;  4  and _  7 ;  6  and _ 

7 ;  1  and _  7 ;  2  and _ 

•  Have  all  pupils  engage  in  appropriate  number  games  (see 
pages  [220]— [232]) .  Selections  may  be  made  from  among  the 
following:  Climb  the  Ladder  (3);  Fish  (3);  Guess  Again  (4);  The 
Wizard  (7). 


Separating  a  set  into  two  subsets 
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Teaching  Book  One,  Second  Half,  Page  50 


1 


Pupil’s  Objective 

To  extend  to  100  the  study  of  numbers,  numerals,  and  place 
value. 

Background 

Extension  of  the  numerals  to  100  offers  another  opportunity 
to  stress  the  base-ten  and  place-value  ideas  of  our  numeration 
system.  Help  to  develop  and  insure  understanding  by:  (a)  stress¬ 
ing  the  grouping  of  ten  items  as  one  10-bundle;  (b)  having 
bundles  of  sticks,  and  so  on,  placed  on  the  desk  in  order  of  de¬ 
creasing  size  from  left  to  right  (10-bundles  and  single  sticks) ;  and 
(c)  the  interpretation  of  numerals  in  terms  of  tens  and  ones. 

Teacher’s  Preparation 

The  following  materials  will  prove  useful :  Place  Value  Indi¬ 
cator *  for  10-bundles  and  extra  1 -sticks  to  show  place  value; 
word  cards  for  tens  and  ones ;  Hundred  Chart * — 1-100. 

Pre-Book  Lesson 

•  Use  10-bundles  and  extra  1 -sticks  and  the  Place  Value 
Indicator.  Work  chiefly  with  the  numbers  61-99  in  two  ways: 

a.  Show  a  number,  such  as  7  tens  and  6  ones,  with  10-bundles 
and  extra  1 -sticks  in  the  number  pockets.  Have  children  tell  how 
many  tens  and  ones  and  the  name  of  the  number  illustrated.  Then, 
have  pupils  try  to  tell  how  to  write  the  numeral.  Have  a  child 
write  the  numeral  on  the  chalkboard. 

b.  Give  the  name  of  a  number.  Have  the  children  help  you 
write  the  numeral.  Then,  have  them  show  the  number  using 
10-bundles  and  1 -sticks  in  the  number  pockets  and  by  writing 
bundle  symbols  (0)  on  the  chalkboard.  Let  them  tell  about  the 
number  in  terms  of  tens  and  ones. 

•  Write  pairs  of  numerals  on  the  chalkboard  (for  example, 
86,  98,  and  so  on).  In  some  instances  ask  the  children  to  tell  you 
which  numeral  names  the  greater  number;  in  other  instances, 
which  names  the  lesser  number.  Also,  write  sets  of  three  nu¬ 
merals  on  the  chalkboard  (for  example,  74,  47,  83)  and  ask  chil¬ 
dren  to  tell  which  numeral  names  the  greatest  number  and  which 
names  the  least  number. 

•  In  connection  with  the  Hundred  Chart ,  make  use  of  activities 
similar  to  those  suggested  for  a  discussion  of  the  charts  found  on 
pages  [145]  and  [155]. 

Using  the  Text  Page 

•  For  each  representation  in  Ex.  1,  have  the  children  tell  the 
number  of  tens  and  of  ones  shown  and  trace  over  the  corre¬ 
sponding  numerals  in  the  first  row  and  write  the  numerals  without 
help  in  the  second  and  third  rows. 

•  For  each  numeral  in  Ex.  2,  have  the  children  trace  over  or 
draw  the  representation  of  10-bundles  and  1 -sticks  and  write  the 
numerals  to  show  how  many  tens  and  ones  are  indicated. 

•  In  Ex.  3,  children  are  to  write  the  missing  numerals  in  the 
empty  spaces  on  the  chart. 

Individualizing  Instruction 

•  Provide  additional  experiences  similar  to  Ex.  1  and  2  on  the 
text  page  for  slower  learners  who  need  such  work.  Pay  special 
attention  to  the  writing  of  the  numerals. 

•  Use  the  class  number  chart  and  have  all  pupils  play  the  game 
What's  the  Numeral?  Have  the  children  close  their  eyes.  After 


you  have  covered  a  numeral,  have  them  open  their  eyes  and  tell 
what  numeral  is  covered.  Repeat,  using  other  numerals. 

•  All  pupils  should  engage  in  appropriate  games  (see  pages 
[220]-[232]).  Selections  may  be  made  from  among  the  following: 
Old  Hat  (6),  (7);  Over  Orange  (6);  Who  Am  I?;  The  Wizard 
(4),  (5). 


—  50  (Second  Half)  - 

The  Counting  Numbers  through  100 


1.  Finish  the  work. 


(HE 

tail 

1 1 1 B 

in  mi 

i  g  ,  Li 

*  tens  and  — L  ones 

SL 

1 

a  a  ■  a  >  an iiim 

6  tens  and  3—  ones 

69 

4>4>44<t>4>4>4>4>  II II 1 

1  tens  and  ones 

96 

2.  Finish  the  work. 


92 

4)4^4)4)4><t4)4)  II 

*7  tens  and 2^  ones 

63 

4) 4) cf)  ||  | 

6  tens  and  3...  ones 

3.  What  are  the  numbers? 


2 

3 

4 

5 

6 

7 

8 

9 

10 

1  1 

1  2 

13 

14 

1  5 

1  6 

17 

1  8 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

6 1 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

*  See  21  and  20,  page  [215]. 
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Extending  work  with  base  ten  and  place  value 
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Pupil’s  Objectives 

(a)  To  develop  the  ability  to  count  by  10’s  through  100; 
(b)  to  strengthen  understanding  of  serial  order  through  100; 
and  (c)  to  indicate  the  greatest  or  least  number  in  a  given  set  of 
numbers. 

New  Word 

missing 

Background 

In  addition  to  extending  children’s  knowledge  of  the  serial 
order  of  counting  numbers  to  include  those  through  100,  page  51 
provides  written  experience  in  dealing  with  the  serial  order  of 
multiples  of  10.  Children  previously  have  dealt  with  this  latter 
ability  orally,  but  have  not  had  written  experiences  such  as  those 
on  this  page.  Although  the  child  does  not  view  multiples  of  10  in 
the  following  way  at  this  time,  it  is  important  for  us  to  recognize 
that  multiples  of  10  may  be  expressed  as  1  X  10,  2  X  10, 

3X10,  4  X  10,  and  so  on. 

Teacher’s  Preparation 

Have  available  the  Hundred  Chart  from  the  preceding  lesson. 

From  Pegboard  Discovery  Guides *,  use  card  20. 


On  the  chalkboard  complete  a  chart  as  indicated  below, 
through  ten  </>’ s.  Have  the  10-bundles  and  1 -sticks  available  if 
needed  for  use  with  slower  learners. 


0 

ten 

{  V-'  ■ 

4>4> 

tens 

tens 

Pre-Book  Lesson 

Call  the  children’s  attention  to  the  chart  on  the  chalkboard. 
For  each  row,  ask:  How  many  10-bundles  are  in  this  picture? 
Record  the  answer  in  the  second  column.  Then  ask:  What  is  the 

usual  name  for _ tens?  Have  a  child  write  the  numeral.  As 

you  continue  to  ask  the  same  questions  for  each  succeeding  row, 
have  one  child  complete  the  work  of  the  row  and  have  another 
child  read  it.  Then,  have  a  child  read  the  last  column  of  nu¬ 
merals.  Help  children  to  see  that  the  last  column  shows  the 
numerals  when  counting  by  10’s  through  100. 

Using  the  Text  Page 


*  See  9R  and  9S,  page  [215]. 

-  51  (Second  Half)  - 

Working  with  the  Counting  Numbers  through  100 

1.  Count  by  10’s. 

JO  20  30  40  50  60  70  80  0 0  100 

b.6o  70  ffl  J  md  d.  so  60  ja  m 

C.  40  50  LD  JD  -SO  e.  20  30  i±Q  JQ  hQ. 


3.  65 

® 

73 

85 

4.  56 

84 

65 

78 

69 

© 

38 

41 

© 

90 

75 

© 

76 

49 

88 

80 

79 

@ 

68 

57 

71 

68 

© 

78 

91 

82 

@ 

5.  Write  the 

missing  numerals. 

6.  Write  the 

missing 

numerals. 

58 

59 

62 

53 

^4 

M 

38 

27 

29  JO 

Jl 

75 

M 

69 

39 

i±0 

i±L  42 

84 

85 

J2 

73 

£1 

64 

_65 

99 

100 

_L1 

14 

•  In  Ex.  la,  the  children  are  to  trace  over  the  dashed  numerals. 
Have  several  pupils  read  the  numerals  aloud. 

•  For  Ex.  Ib-le,  children  are  to  write  the  missing  numerals 
for  counting  by  10’s  from  the  last  ten  shown. 

•  To  complete  the  picture  in  Ex.  2,  the  children  are  to  begin  at 
the  red  numeral  65  and  join  the  dots  in  sequence  through  100. 
Ask  a  child  to  tell  what  the  picture  shows  after  the  dots  have  been 
joined. 

•  In  Ex.  3,  in  each  row  the  children  are  to  ring  the  numeral  for 
the  greatest  number. 

•  In  Ex.  4,  in  each  row  the  children  are  to  ring  the  numeral 
representing  the  least  number. 

•  In  Ex.  5,  pupils  are  to  fill  in  the  missing  numerals  for  each 
row  as  when  counting  by  l’s.  In  Ex.  6,  they  are  to  fill  in  the 
missing  numeral  to  show  the  whole  number  that  follows  the  given 
one  in  the  first  column;  also,  the  whole  number  that  precedes 
the  given  one  in  the  second  column. 


Individualizing  Instruction 

•  All  pupils  may  participate  in  the  following  way  using  the 
class  number  chart  and  the  completed  number  chart  on  the  pre¬ 
ceding  text  page.  Have  pupils  read  down  the  last  column 
(10,  20,  30,  and  so  on)  and  relate  this  to  counting  by  tens.  Also, 
have  them  read  down  other  columns  (for  example,  3,  13,  23, 
and  so  on)  and  develop  the  idea  that  each  numeral  stands  for  a 
number  10  greater  than  the  one  above  it  in  the  chart. 

•  Make  work  sheets  similar  to  Ex.  3  or  4.  Have  more  capable 
children  draw  a  single  ring  around  the  numeral  naming  the  least 
number  in  a  row;  a  double  ring  around  the  numeral  naming 
the  greatest  number. 

•  For  slower  learners,  use  work  sheets  with  examples  such  as 

_ ,  57, _  in  which  the  children  are  to  write  the  numerals 

that  come  before  and  after  the  given  numeral. 


Reminder 

As  on  page  [148],  provide  joining  and  removing  activities. 

Extending  serial  order;  writing  numerals  through  1 00 
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Teaching  Book  One,  Second  Half,  Page  52 


Pupil’s  Objective 

To  learn  the  pair  of  related  addition  facts  6  +  1=7  and 
1+6  =  7. 


Individualizing  Instruction 

See  the  suggestions  given  in  this  section  for  teaching  text  page  , 
54.  They  may  be  adapted  for  use  here. 


New  Words 

bug,  others 


Background 

This  is  the  first  page  of  a  three-page  sequence  in  which  the 
following  pairs  of  related  addition  facts  will  be  studied : 

6+1=7  5+2=7  4+3=7 

1+6=7  2+5=7  3+4=7 

The  work  of  page  52  sets  the  pattern  of  procedure  for  the  work 
of  the  next  two  text  pages.  Here,  on  this  page,  we  deal  explicitly 
with  the  pair  of  A.  facts  6  +  1=7  and  1+6  =  7. 

Teacher’s  Preparation 

Have  available  the  Ginn  Arithme-Sticks  for  demonstration  pur¬ 
poses,  and  manipulative  materials  such  as  buttons  for  the  children 
to  use  in  showing  the  work  at  their  desks.  On  the  chalkboard, 
show  work  similar  to  that  in  Ex.  3  and  4  of  the  text  page.  Use 
simple  pictures  of  circle  shapes,  triangle  shapes,  and  so  on. 

Pre-Book  Lesson 

•  On  the  demonstration  Arithme-Stick  show  a  set  of  7  beads  in 
the  parts  6  beads  and  1  bead.  Have  the  children  show  these  same 
parts  with  their  buttons  at  their  desks,  and  say,  “Six  buttons  and 
one  button  are  seven  buttons.”  Then  ask:  Who  can  tell  me  the 
addition  fact  for  the  set  of  7  and  its  parts  6  and  1?  Repeat  a 
similar  procedure,  reversing  the  order  of  the  parts.  (1  and  6) 

•  Turn  now  to  the  chalkboard  illustrations.  Have  a  child 
answer  the  question  and  draw  the  required  number  of  shapes. 
Have  two  other  children  first  tell  and  then  show  on  the  chalk¬ 
board  the  two  related  A.  facts. 

Using  the  Text  Page 

•  Have  the  children  look  at  the  picture  for  Ex.  1,  identify  and 
show  the  number  of  little  birds  and  the  number  of  big  birds. 
Then  have  the  children  complete  the  following  two  number 
sentences : 

6  little  birds  and  1  big  bird  are _ birds 

7  big  bird  and  6  little  birds  are _ birds 

Have  the  children  read  the  completed  sentences  aloud.  For  these 
two  sentences,  have  the  children  show  the  pair  of  addition  facts. 

•  Have  the  children  work  Ex.  2  independently. 

•  In  Ex.  3,  have  the  children  identify  and  record  the  number  of 
worms.  (1)  Have  the  children  draw  6  more  simple  worms  to  the 
right  of  the  one  shown,  separated  sufficiently  to  stand  out  as  a 
separate  part.  Then  have  the  children  tell  the  two  sentences 
about  the  joining  of  the  sets  of  worms  and  show  each  of  the  addi¬ 
tion  facts  in  the  spaces  provided.  Emphasize  that  the  pupils  are 
showing  a  pair  of  A.  facts. 

•  Have  the  children  work  Ex.  4  independently. 

•  Give  special  attention  to  the  statement  in  Ex.  5.  Be  certain 
that  children  understand  how  the  order  of  the  addends  may  be 
reversed  without  affecting  the  sum.  It  is  easier  for  children  to 
add  the  1  to  the  6,  so  6+7  =  7  is  the  fact  most  likely  to  be 
used  as  the  helper. 

[168]  Use  of  Commutative  Property  of  Addition 


52  (Second  Half) 


The  Pair  of  A.  Facts  Using  Six,  One,  and  Seven 

-6-  little  birds  J —  big  bird 

Finish  the  work. 

6  birds  and  1  bird  are  _7~  birds. 
1  bird  and  6  birds  are  birds, 

6+1=0  1+6  =  0 


2. 

_l _  little  bug  _6_  big  bugs 

Finish  the  work. 

1  bug  and  6  others  are  /  bugs. 
6  bugs  and  1  other  are  bugs. 

1  +  6  = 


7 


6  +  1  = 


7 


3.  How  many 
are  here? 


Draw  6. 


f 


What  is  the  pair  of  A.  facts? 

1+6=7 

6  +  1=7 


4.  How  many 

are  here?  6  Draw  1. 


"v _ J  J 

Show  the  pair  of  A.  facts. 

6  +  1  =  7 

1+6=7 


5.  From  6+1=7,  show  the  other  A.  fact  of  the  pair. 


+  .6 ^7 


Teaching  Book  One,  Second  Half,  Page  53 


Pupil’s  Objective 

To  learn  the  pair  of  related  addition  facts  5  +  2  =  7  and 
2  +  5  =  7. 

New  Word 

swings 


fact  for  7,  5,  and  2?  Who  can  show  this  A.  fact  on  the  chalk¬ 
board?  (5  +  2  =  7) 

•  Now,  help  the  children  to  discover  the  other  A.  fact  of  the 
pair  (2  +  5  =  7),  using  their  circle  shapes  and  other  materials. 
At  the  same  time,  it  may  be  well  to  review  the  pair  of  A.  facts, 
6  +  1=7  and  1+6  =  7,  using  the  available  manipulative 
materials. 


Background 

Here  we  deal  with  the  pair  of  addition  facts  5  +  2  =  7  and 
2  +  5  =  7.  The  pattern  of  development  follows  the  one  used 
on  the  preceding  page,  52. 

Teacher’s  Preparation 

Have  available  the  same  manipulative  materials  suggested  for 
the  preceding  lesson.  Cardboard  square  or  circle  shapes,  7  for 
each  pupil,  also  will  prove  useful. 

Pre-Book  Lesson 

•  As  you  show  the  parts  5  and  2  of  a  set  of  7  on  the  Arithme-Stick, 
have  the  children  work  in  pairs,  one  child  showing  these  same 
parts  with  his  buttons  as  the  other  shows  the  parts  using  his 
circle  shapes.  After  the  number  of  each  part  and  the  number  of 
the  whole  set  have  been  identified,  ask:  Who  can  tell  the  A. 


-  53  (Second  Half)  - 

The  Pair  of  A.  Facts  Using  Five,  Two,  and  Seven 

5  birds  are  red. 

2  birds  are  blue. 
What  is  the  pair  of  A.  facts? 

5+2=7 

2  +  5=7 

2.  .  2  birds  are  on  swings. 

5  birds  are  not  on  swings. 

What  is  the  pair  of  addition  facts? 

2+5=7 

5+2=7 


l. 


jfA 


Using  the  Text  Page 

•  Have  the  children  look  at  the  picture  in  Ex.  1,  identify  and 
show  the  number  of  red  birds  and  then  the  number  of  blue 
birds.  Then  have  the  children  complete  the  sentences  to  show  the 
following  pair  of  related  A.  facts:  5  +  2  =  7  and  2  +  5  =  7 

•  Have  the  children  work  Ex.  2  independently. 

•  In  Ex.  3,  the  children  are  to  identify  and  record  the  number 
of  swings.  (5)  Have  them  draw  two  more  simple  swings  to  the 
right  of  the  five  shown,  separated  to  stand  out  as  a  separate  part. 
Then,  have  the  children  tell  the  two  addition  facts  about  the 
swings  and  finish  each  of  the  sentences  to  show  a  pair  of  related 
A.  facts  in  the  spaces  provided.  Emphasize  that  the  pupils  are 
showing  a  pair  of  related  A.  facts. 

•  Have  the  pupils  work  Ex.  4  independently. 

•  Give  special  attention  to  the  statements  in  Ex.  5.  Be  certain 
that  children  understand  how  the  order  of  the  addends  may  be 
reversed  without  affecting  the  sum.  It  is  easier  for  children  to 
add  the  2  to  the  5,  so  5  +  2  =  7  is  the  fact  most  likely  to  be 
used  as  the  helper. 

Individualizing  Instruction 

See  the  suggestions  given  in  this  section  for  teaching  text 
page  54.  They  may  be  adapted  for  use  here. 


Use  of  Commutative  Property  of  Addition 


[169] 


Teaching  Book  One, 

Pupil’s  Objective 

To  learn  the  pair  of  related  addition  facts  4  -f-  3  =  7  and 
3  +  4  =  7. 

New  Words 

eating,  nests 

Background 

Here  we  develop  the  pair  of  addition  facts  4  +  3  =  7  and 
3  +  4  =  7.  The  pattern  of  development  is  the  same  as  that  for 
the  preceding  pages,  52  and  53. 

Teacher’s  Preparation 

The  Arithme-Sticks  and  circle  or  square  shapes  used  in  the  two 
lessons  preceding  will  be  useful  for  this  lesson. 

Pre-Book  Lesson 

•  Use  the  suggested  manipulative  materials  to  help  children 
discover  the  pair  of  related  addition  facts,  4  +  3  =  7  and 

3  +  4  =  7.  The  procedures  outlined  in  the  two  lessons  preceding 
are  applicable  here. 

•  When  the  work  of  developing  the  pair  of  related  A.  facts, 

4  +  3  =  7  and  3  +  4  =  7  has  been  completed,  it  may  be 

well  to  review  the  related  pairs :  6  +  1  =  7  and  1+6  =  7; 

5  +  2  =  7  and  2  +  5  =  7. 

Using  the  Text  Page 

•  Have  the  children  look  at  the  picture  in  Ex.  1,  identify  and 
show  the  number  of  birds  not  eating  and  the  number  of  birds 
eating.  Then  have  the  children  finish  the  sentences  to  show  the 
pair  of  related  A.  facts:  4  +  3  =  7  and  3  +  4  =  7.  Have  the 
children  say  the  two  facts.  Emphasize  that  these  two  facts  make  a 
pair  of  A.  facts. 

•  Have  the  children  work  Ex.  2  independently. 

•  In  Ex.  3,  have  the  children  identify  and  show  the  number  of 
apples.  (4)  Have  them  draw  3  more  simple  apples  to  the  right  of 
those  shown,  separated  from  them  to  stand  out  as  a  separate  part. 
Then  have  the  children  tell  the  two  sentences  about  the  apples 
and  show  the  pair  of  related  A.  facts  in  the  spaces  provided. 
Emphasize  that  the  pupils  are  showing  a  pair  of  related  A.  facts. 

•  Have  pupils  work  Ex.  4  independently. 

•  Give  special  attention  to  the  statements  in  Ex.  5.  Be  certain 
that  children  understand  how  the  order  of  the  addends  may  be 
reversed  without  affecting  the  sum.  It  is  easier  for  children  to 
add  the  3  to  the  4,  so  4  +  3  =  7  is  the  fact  most  likely  to  be 
used  as  the  helper. 

Individualizing  Instruction 

•  For  slower  learners,  use  manipulative  materials  to  show  each 

of  the  groupings  listed  below.  Ask  several  children  to  tell  the 
pair  of  related  A.  facts  for  each  grouping  and  also  to  show  the 
pair  of  related  A.  facts  on  the  chalkboard.  Use  these  groupings: 
5  and  2,  3  and  4,  6  and  1,  2  and  5,  4  and  3,  1  and  6. 

•  For  all  pupils,  duplicate  work  sheets  with  material  similar 
to  that  shown  in  Ex.  3  and  4  on  page  54,  using  triangle  or  square 
shapes  arranged  in  standard  patterns:  a  set  of  7 — use  in  turn 
parts  1,  2,  3,  4,  5,  and  6,  with  the  part  shown. 

•  Have  more  capable  children  finish  the  following : 


4  +  3  = 

2  +  5  = 

6  +  1  = 

+ 

+ 

+ 

5  +  2  = 

1  +  6  = 

3  +  4  = 

+ 

+ 

+ 

[170] 

Use  of  Commutative  Property  of  Addition 

Second  Half,  Page  54 

Reminder 

Knowing  the  pairs  of  components  of  a  set  is  the  key  to  im¬ 
mediate  recall  of  addition  facts  and  subtraction  facts  with  the; 
number  for  that  set  as  sum. 

For  written  practice,  whenever  there  is  time,  have  pupils  I 
write  “5”  (or  whatever)  and  then  show  all  of  its  sets  of  two] 
components  they  can  think  of.  As  soon  as  a  child  knows  that  a  I 
set  of  5  things  has  the  parts  3  things  and  2  things  (among  others),,  I 
he  has  the  basis  for  immediate  recall  of  the  sums  for  3  +  2  andl  I 
2  +  3  and  the  answers  for  5  —  2  and  5  —  3. 

Sometimes  you  may  want  oral  practice  of  the  kind  in  which  1 
you  say,  “a  set  of  4  things”  (or  whatever)  and  pupils  give  two  of  j 
its  components. 


-  54  (Second  Half)  - 

The  Pair  of  A.  Facts  Using  Four,  Three,  and  Seven 

1. 

4  birds  are  not  eating. 
3  birds  are  eating. 
What  is  the  pair  of  A.  facts? 

4+3  =  7 

3  +  4=7 

2.  3  birds  are  on  nests. 

4  birds  are  not  on  nests. 

What  is  the  pair  of  addition  facts? 

3+4=7 

*+3=1 


4.  How  many 

are  here?  3  Draw  4. 

4  0  £> 

0 

0  0  £> 

Show  the  pair  of  A.  facts. 

3  t  4  =  7 

4  t  3  =  7 

5.  From  4  +  3=7,  show  the  other  A.  fact  of  the  pair.  — 3 — 1 — 4 — Z1 


3.  How  many 

are  here?  4  Draw  3. 


o 

o1 


o 


What  is  the  pair  of  A.  facts? 

+  +  a  -  7 

-3+4  -  7 


Teaching  Book  One,  Second  Half,  Page  55 


Pupil’s  Objectives 

(a)  To  show  pairs  of  addition  facts  having  sum  7 ;  and  (b)  to 
maintain  selected  number  abilities  previously  developed. 

New  Words 

caught ,  find,  fish 

Background 

Up  to  this  time,  verbal  problems  have  not  appeared  on  the 
text  page,  but  have  been  given  orally  by  the  teacher.  On  text 
page  55,  children  are  presented  with  a  group  of  problems,  offering 
them  an  opportunity  to  apply  their  reading  skills  as  well  as  their 
ability  to  solve  problems. 


Using  the  Text  Page 

•  Use  Ex.  la  for  illustrative  purposes.  Have  the  children  tell 
the  number  for  each  part  and  the  number  of  the  total  set.  Then 
have  them  show  the  pair  of  addition  facts.  Permit  the  children  to 
work  Ex.  1  b — If  independently. 

•  Have  children  work  Ex.  2  independently. 

•  Have  each  problem  in  Ex.  3  read  by  a  child  as  you  help 
him  cope  with  any  difficulties  in  word  recognition.  Then,  have 
the  class  read  each  problem  silently.  Call  for  volunteers  to  tell 
whether  the  problem  suggests  using  addition  or  whether  it 
suggests  using  subtraction.  Then,  instruct  each  child  to  show  the 


-  55  (Second  Half)  - 

Working  with  Addition  and  Subtraction 
.  Show  the  pairs  of  addition  facts. 


!.  Write  the  answers. 


5  -  1  = 

Lj 

3  +  3  = 

6 

2  +  4  = 

6 

6  -  2  = 

*4 

3  +  1  +  2  = 
1  +  4  +  1  = 

1  +  3  +  2  = 


Write  the  work. 


a.  Tom  caught  3  fish  and  Jack 
:aught  2  fish.  Find  how  many 
ish  they  caught  in  all. 


3  +  2  =  5 


b.  We  saw  3  little  fish  in  the 
water.  Then  we  saw  3  big  fish. 
Find  how  many  fish  we  saw. 

+  3  =  6 _  _6_  fish 


c.  Father  has  5  cents.  He  puts 
hem  with  Tom’s  2  cents.  Find  how 
nany  cents  Tom  has  then. 


d.  Susan  has  6  cents  in  a  box. 
She  takes  out  2  cents.  Find  how 
many  cents  are  left  in  the  box. 

~~  It  =  H-f  *4  cents 


appropriate  addition  fact  or  subtraction  fact  in  the  space  provided. 
Explain  also  that  the  answer  to  each  problem  is  to  be  written  with 
its  label,  thus  relating  it  to  the  problem  situation.  Allow  the  use 
of  representative  materials  or  diagrams  when  necessary.  Cir¬ 
culate  among  the  children,  observing  how  each  child  works  and 
providing  help  as  needed. 

Individualizing  Instruction 

•  For  slower  learners,  provide  the  kind  of  experience  that  is 
appropriate  to  the  type  of  difficulty  encountered. 

a.  Further  practice  work  with  pairs  of  A.  facts  having  sum  7, 
similar  to  Ex.  1,  can  be  prepared. 

b.  If  added  practice  is  needed  with  the  work  in  Ex.  2,  have 
slower  learners  work  in  pairs  with  more  capable  children,  using  indi¬ 
vidual  fact  cards  for  practice  with  A.  and  S.  facts  having  sums 
as  great  as  6. 

c.  Assist  any  who  are  having  difficulty  in  differentiating  be¬ 
tween  addition  and  subtraction  for  problems  such  as  in  Ex.  3. 
Have  pupils  represent  the  conditions  of  each  problem  and  then 
act  out  what  must  be  done  to  answer  the  question/  Always  be 
certain  that  this  dramatizing  focuses  on  the  putting  together  of 
parts  into  a  total  set,  or  the  separating  of  a  total  set  into  two  parts 
and  the  removal  of  one  of  these  parts. 

•  For  all  pupils,  provide  maintenance  work  with  pairs  of  related 
A.  facts  using  exercises  such  as  the  following: 

4  +  2  = _ .  1 

_ + _ .  = _  +4  + 

Restrict  such  work  to  sums  as  great  as  6. 

•  For  all  pupils,  also  make  up  additional  written  problems 
using  vocabulary  and  situations  familar  to  the  children.  Pro¬ 
vide  mixed  problems  suggesting  both  addition  and  subtraction 
with  sums  as  great  as  6. 

•  More  capable  children  may  be  challenged  to  move  on  to  work 
with  addition  facts  having  sums  as  great  as  7  without  helping  dot 
pictures.  Provide  practice  with  exercises  similar  to  the  following: 

4  +  2  = _ 

6  +  1  = _ 

2  +  3  = _ 

3  +  4  = _ 

•  Have  all  pupils  engage  in  appropriate  games  (see  pages 
[220] — [232]) .  Selections  may  be  made  from  among  the  following: 
Fish  (6);  It  (1),  (2),  (3);  Number  Bingo  (2),  (3);  Numberland  (3), 
(4),  (5);  Old  Hat  (8);  Spin  It  (3);  The  Wizard  (10). 

Reminders 

•  Remember  to  provide  experiences  with  (a)  measuring  in¬ 
struments  and  their  uses;  and  ( b )  telling  and  showing  time  on 
the  hour.  Avail  yourself  of  the  many  opportunities  afforded  by 
the  children’s  in-school  and  out-of-school  activities  to  maintain 
quantitative  abilities.  Be  sure  to  include  appropriate  work  with 
the  calendar  in  this  connection  also. 

•  Remember  also  to  maintain  manipulative  activities  with 
representations  of  some  geometric  forms — the  circle  and  the 
square.  Make  sure  that  your  pupils  can  recognize  these  shapes. 


■5*+  2  t-  7*  J_  cenB 


Commutativity ;  addition  and  subtraction  practice  and  problems 


[171] 


Teaching  Book  One,  Second  Half,  Page  56 


Pupil’s  Objectives 

(a)  To  extend  the  study  of  paths  to  include  closed  paths  and 
simple  closed  paths;  and  (b)  to  view  some  familiar  geometric 
figures  as  simple  closed  paths. 

Background 

Earlier,  on  page  77  of  Book  One,  First  Half,  we  introduced  the 
idea  of  geometric  paths.  There,  we  restricted  ourselves  to  paths 
which  have  two  end  points.  Also,  we  emphasized  paths  all  of 
whose  points  fall  on  the  same  flat  surface,  or  within  the  same 
plane.  We  saw  that  in  some  instances  a  path  intersected  itself ;  in 
others,  it  did  not.  We  relied  upon  intuition  to  sense  that  portions 
of  some  paths  may  be  “straight”  and  that  there  is  only  one  most 
direct  or  “straight”  path  that  has  two  given  points  as  end  points. 

Here,  on  page  56,  we  introduce  the  idea  of  closed  paths.  These 
differ  from  paths  studied  previously  in  that  they,  in  effect,  have 
no  end  points.  In  the  case  of  closed  paths,  we  may  start  at  any 
point  in  the  path,  trace  the  path,  and  return  to  our  starting  point 
without  retracing  any  portion  of  the  path.  Although  closed 
paths  do  not  necessarily  have  all  of  their  points  within  the  same 
plane,  we  emphasize  those  closed  paths  which  do.  Furthermore, 
for  closed  paths  having  all  points  in  the  same  plane,  we  dis¬ 
tinguish  between  paths  which  intersect  themselves  at  one  or 
more  points  (Ex.  1  and  3  in  the  pupil’s  text)  and  those  closed 
paths  which  do  not  intersect  themselves.  We  refer  to  the  latter 
as  simple  closed  paths. 

We  also  show  representations  of  a  circle,  a  triangle,  a  rec¬ 
tangle,  and  a  square  to  place  each  of  these  figures  within  the 
context  of  simple  closed  paths.  The  important  thing  at  this 
stage  is  not  the  ability  to  name  each  of  these  common  figures, 
but  to  lay  the  background  for  interpreting  each  of  these  figures 
as  a  simple  closed  path. 

Teacher’s  Preparation 

Have  available  a  short,  sharp  pencil.  On  the  chalkboard, 
draw  pictures  of  several  closed  paths  similar  to  those  of  the  text 
page.  The  kit,  Modern  Geometric  Ideas*,  is  also  useful. 

Pre-Book  Lesson 

Encourage  the  children  to  use  their  imaginations  and  pretend 
that  the  short,  sharp  pencil  you  hold  is  the  nose  of  a  rocket  plane. 
Concealing  all  but  the  tip  of  the  pencil,  slowly  describe  an 
imaginary  flight  of  the  rocket  plane  describing  closed  paths 
similar  to  those  shown  in  Ex.  1  and  2  of  the  text  page.  Slowly 
describe  the  same  path  several  times.  Then,  putting  a  large  dot 
on  the  chalkboard  to  locate  the  point  at  which  to  start,  ask  a 
child  to  draw  a  picture  of  the  path.  (Label  the  point  shown  with  a 
capital  letter.)  Remind  the  children  that  we  name  points  in  a 
path  with  capital  letters.  Use  dots  to  mark  several  points  in 
each  path  and  name  each  of  these  points  with  an  appropriate 
capital  letter.  Lead  children  to  see  that  some  paths  intersect  or 
cross  themselves  and  others  do  not.  Bring  out  the  terminology 
of  “closed  path”  and  “simple  closed  path”  in  this  connection. 
In  the  case  of  a  closed  path  that  is  not  simple,  you  may  wish  to 
make  a  dot  at  the  point  or  points  where  the  path  intersects  itself 
and  name  each  of  these  with  a  capital  letter. 

Repeat  this  activity,  describing  several  times  a  path  the  picture 
of  which  a  child  can  fairly  easily  duplicate  on  the  chalkboard. 

Then  let  the  children  use  the  pencil-point  technique  to 
describe  through  the  air  paths  whose  pictures  you  had  previously 
drawn  on  the  chalkboard. 

*  See  9K,  page  [215]. 
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Using  the  Text  Page 

Work  the  page  with  all  pupils.  Each  time,  have  the  children: 

a.  start  at  the  dot  and  trace  over  the  picture  of  the  path. 

b.  use  dots  to  mark  two  other  points  in  each  path  and  name 
these  points  with  capital  letters.  (You  may  wish  to  suggest  the: 
capital  letters  P  and  R  for  use  in  each  instance  in  order  to  avoid 
duplication  with  capital  letters  used  elsewhere  on  the  page.) 

c.  mark  a  big  X  over  each  path  that  is  not  a  simple  closed  path. 

You  may  wish  to  see  the  extent  to  which  children  know  the 

special  names  of  circle,  triangle,  rectangle,  and  square  for  the 
last  four  simple  closed  paths  that  are  shown.  You  may  also  wish 
to  bring  out  the  fact  that  some  of  the  paths  are  composed  entirely 
of  portions  (segments)  that  are  “straight.” 

Individualizing  Instruction 

•  Supply  all  pupils  with  several  sheets  of  paper.  Have  them 
make  a  large  dot  and,  starting  at  the  dot,  draw  pictures  of  closed 
paths  that  remind  them  of  different  things:  fish,  animals,  clouds, 
people,  boats,  cars,  and  so  on.  Remind  them  that  they  are  not 
to  take  the  pencil  off  the  paper  once  thay  start  to  draw,  and  that 
they  are  to  finish  at  the  large  dot  where  they  started. 

•  On  a  sheet  of  paper  have  all  pupils  mark  three  or  four  dots  to 
represent  points.  Then  have  each  pupil  start  at  any  one  .of 
these  dots  and  show  a  simple  closed  curve  that  includes  each  of 
the  points  that  he  has  represented. 
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Closed  Paths 


Answers  will  vary  in  showing  and  naming  two  other  points. 


5. 


7. 


Geometric  ideas 


Teaching  Book  One,  Second  Half,  Page  57 


Pupil’s  Objective 

To  study  three  sets  of  points  determined  by  a  closed  path: 
(a)  the  path;  (b)  the  inside;  and  (c)  the  outside. 

Background 

Here,  we  extend  work  with  simple  closed  paths  to  emphasize 
the  following  idea:  A  simple  dosed  path  separates  a  flat  surface  or 
plane  into  three  sets  of  points- — the  points  which  comprise  the  path,  the 
Points  which  are  inside  the  path,  and  the  points  which  are  outside  the  path. 
We  can  get  from  any  inside  point  to  any  other  inside  point  without 
trossing  the  path,  and  we  can  get  from  any  outside  point  to  any 
Dther  outside  point  without  crossing  the  path.  However,  it  is  not 
possible  to  get  from  an  inside  point  to  an  outside  point  or  from  an 
jutside  point  to  an  inside  point  without  crossing  the  path.  These 
undamental  ideas  are  treated  intuitively  through  the  work  of 
his  page. 

It  is  well  to  note  two  things  in  this  connection.  First  of  all, 
his  distinction  between  “inside”  and  “outside”  can  be  made  only 
n  the  case  of  a  simple  closed  path.  If  a  closed  path  is  not  simple, 
hen  this  distinction  cannot  be  made.  In  the  work  for  the  chil- 
Iren,  we  have  included  only  closed  paths  that  are  simple.  In  the 
econd  place,  if  we  are  dealing  with  a  path  that  is  not  closed, 
here  obviously  is  no  distinction  between  “inside”  and  “outside.” 
liven  any  two  points  not  in  the  path,  in  such  instances,  we  can 
et  from  one  to  the  other  without  crossing  the  path.  Children  are 
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Inside  and  Outside 


given  two  instances  (Ex.  2  and  4)  of  such  situations.  Also  note 
Ex.  8,  which  strictly  speaking  is  not  a  closed  path,  although  a 
portion  of  the  path  is  closed.  The  path  as  a  whole  would  qualify 
neither  as  a  simple  closed  path  nor  as  a  closed  path.  Admittedly, 
point  V  is  inside  a  portion  of  the  path,  but  we  could  not  say  that 
point  V  is  inside  the  path  itself. 

Teacher’s  Preparation 

Draw  several  chalkboard  illustrations  similar  to  those  of  Ex.  1 
and  2  on  the  text  page.  Label  one  point  in  each  path,  one  inside 
each  path,  and  one  outside  each  path. 

Pre-Book  Lesson 

Point  to  the  illustrations  on  the  chalkboard  and  ask  the  chil¬ 
dren  to  tell  about  or  describe  in  their  own  words  each  of  the 
points  named.  (Describe  a  point  as  being  in  the  path,  inside  the 
path,  or  outside  the  path.)  You  may  further  work  with  each 
path  with  questions  such  as : 

a.  What  kind  of  path  is  shown  on  the  chalkboard? 

b.  Can  anyone  show  us  and  name  a  point  pictured  inside 
the  closed  path?  .  .  .  outside  the  closed  path? 

c.  Who  can  show  another  point  inside  the  closed  path  by 
using  a  dot  and  a  capital  letter? 

d.  Who  can  show  a  point  outside  the  closed  path? 

Send  a  child  to  the  chalkboard  to  try  to  show  a  line  between 
a  point  inside  the  closed  path  and  one  outside  without  crossing 
over  some  part  of  the  closed  path.  (This  is  not  possible  since  the 
path  lies  in  one  plane.)  Let  several  children  attempt  to  do  this 
until  they  are  convinced  it  cannot  be  done. 

Point  now  to  the  chalkboard  picture  of  a  path  not  closed.  Ask 
questions  similar  to  the  above,  some  of  them  modified  to  apply 
to  a  path  not  closed.  Repeat  the  activity  of  joining  two  points 
without  crossing  the  path.  After  several  attempts,  children  should 
be  able  to  do  it. 

Using  the  Text  Page 

Work  all  exercises  of  this  text  page  with  the  children,  em¬ 
phasizing  for  each  picture : 

(a)  the  type  of  path  shown  (Note  that  Ex.  8  shows  a  path  which 
is  not  simple  and  is  not  closed — that  is,  it  does  not  begin  and  end 
at  one  and  the  same  point.) ;  (b)  the  points  named ;  (c)  the  points 
that  are  and  are  not  in  the  path;  and  (d)  that  there  is  or  is  not 
an  inside  and  outside  set  of  points.  (For  each  simple  closed  path, 
show  that  the  path  must  be  crossed  to  get  from  a  point  inside  to 
a  point  outside  the  path,  or  vice  versa.) 

Individualizing  Instruction 

•  On  other  paper,  have  all  pupils  duplicate  text  pictures  2  and 
4.  Instruct  them  to  continue  one  of  the  pictured  paths  to  show 
a  closed  path  so  that  one  of  the  points  D  or  F,  (I  or  J)  is  an  inside 
point  and  the  other  an  outside  point.  Let  them  title  their  pic¬ 
tures  “Inside  and  Outside”  and  choose  some  of  the  best  work  for 
a  bulletin-board  display. 

•  You  may  wish  to  reinforce  the  ideas  of  in,  inside,  and  out¬ 
side  through  some  of  the  familiar  ring  games  or  circle  games  that 
children  play.  The  ring  or  circle  may  be  likened  to  a  path,  with 
the  children  who  are  part  of  the  ring  being  analogous  to  points 
in  the  path.  Children  who  are  inside  the  ring  are  inside  the  path. 
Children  who  are  outside  the  ring  are  outside  the  path.  Also  feel 
free  to  use  other  familiar  illustrations  from  the  child’s  environ¬ 
ment  to  illustrate  these  ideas  of  in,  inside,  and  outside. 
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Teaching  Book  One,  Second  Half,  Page  58 


Pupil’s  Objective 

To  extend  the  ability  to  differentiate  between  problems  sug¬ 
gesting  addition  and  those  suggesting  subtraction. 

New  Words 

together ,  were 

Background 

In  the  problem-solving  work  of  this  page,  sets  now  have  as 
many  as  7  members.  Some  of  the  problems  are  presented  orally 
and  are  associated  with  the  picture  at  the  top  of  the  page ;  other 
problems  are  presented  in  the  form  in  which  they  must  be  read 
by  the  children. 

Pre-Book  Lesson 

•  Remind  the  class  that  problem  situations  they  have  studied 
thus  far  are : 

a.  those  in  which  we  think  of  joining  two  parts  to  find  how 
many  there  are  in  the  total  set; 

b.  those  in  which  we  think  of  taking  away  part  of  a  total  set 
to  find  how  many  there  are  in  the  part  that  is  left. 

•  As  you  dramatize  with  sets  of  items,  pupils  first  are  to  tell 
a  sentence  such  as:  “4  pencils  and  2  pencils  are  6  pencils.” 
Then  they  are  to  show  the  A.  fact,  4  +  2  =  6. 


Using  the  Text  Page 

•  Discuss  the  picture  with  the  class.  Let  several  children  tell 
about  some  of  their  picnic  experiences.  Then  ask  specific  quanti¬ 
tative  questions  about  the  picture,  such  as : 

How  many  people  do  you  see  having  a  picnic?  Have  as 
many  hot  dogs  been  cooked  as  there  are  people? 

Which  is  taller — the  fireplace  or  the  lady? 

Which  is  shorter — one  of  the  hot-dog  forks  or  the  table? 

•  Then  say  to  the  children:  I  am  going  to  read  some  prob¬ 
lems  about  picnics.  Some  of  them  will  suggest  addition  and 
others  will  suggest  subtraction.  Listen  carefully  to  each  prob¬ 
lem.  You  may  use  the  picture  to  help  you  with  the  first  two 
problems.  The  other  problems  will  be  about  a  picnic,  but 
not  about  the  picnic  you  see  in  the  picture.  Show  the  addi¬ 
tion  fact  or  subtraction  fact  you  would  use  to  find  the  answer 
to  the  first  problem  in  the  box  numbered  1,  and  so  on. 

Ex.  1 .  There  are  4  people  helping  with  the  fire  and  2 
people  helping  at  the  table.  That  is  how  many  people 
helping  in  all? 

Ex.  2.  There  are  5  hot  dogs  on  the  table.  The  boys  will 
eat  3  of  them.  How  many  hot  dogs  will  be  left  on  the  table 
then? 

Ex.  3.  Tony  ate  1  hamburger  sandwich  and  3  hot-dog 
sandwiches.  How  many  sandwiches  did  Tony  eat? 

Ex.  4.  Jack  toasted  2  marshmallows  for  himself  and  4 
marshmallows  for  his  sisters.  How  many  marshmallows  did 
Jack  toast  in  all? 

Ex.  5.  Five  hamburgers  were  cooking  on  the  fireplace 
grill.  Two  of  them  dropped  through  the  grill  into  the  fire. 

Then  how  many  hamburgers  were  still  cooking  on  the  grill? 

Ex.  6.  Sue  put  6  paper  plates  on  the  table.  The  wind 
blew  away  3  of  them.  How  many  paper  plates  were  on  the 
table  then? 


•  Have  the  children  read  Ex.  7-9  independently  and  then 
show  the  appropriate  addition  or  subtraction  fact.  Help  children 
who  have  difficulty  reading  the  problems.  The  vocabulary  is 
controlled  and  should  not  be  a  source  of  major  trouble. 
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Individualizing  Instruction 


•  Slower  learners  may  benefit  from  either  or  both  of  the  following 
guided  activities: 

a.  Go  back  over  selected  problems  and  give  assistance  in  deter¬ 
mining  whether  a  problem  suggests  addition  or  subtraction  and 
the  appropriate  A.  or  S.  fact  involved. 

b.  Show  how  children  may  use  dot  pictures  to  assist  them  in 
finding  the  answers  and  showing  the  facts. 

•  Have  more  capable  children  make  up  additional  problems  to 
be  used  with  children  needing  further  practice.  They  may  do 
this  by  devising  additional  problems  based  on  the  text-page  pic-i 
ture  or  by  cutting  and  pasting  some  other  appropriate  pictures, 
upon  which  problems  have  been  based. 

•  Have  all  pupils  engage  in  appropriate  games  (see  pages  [220]— 
[232]).  Selections  may  be  made  from  among  the  following :  Fish 
(6);  It  (1),  (2),  (3);  Number  Bingo  (2),  (3);  Numberland  (3), 
(4),  (5);  Old  Hat  (8);  Spin  It  (3);  The  Wizard  (10). 


Reminder 

Maintain  the  work  with  ordinals  through  tenth,  on  an  oral  or 
manipulative  basis  only.  Procedures  are  suggested  on  page  [153]. 

At  times  ask  for  ordinal  positions  beginning  at  the  right  rather 
than  at  the  left. 

Maintain  the  written  work  with  ordinals  through  seventh. 
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Using  Addition  and  Subtraction 


7.  The  boys  ran  in  3  races  and  the 
girls  ran  in  2  races.  How  many  races 
did  the  children  have  all  together? 


3  +  2=5 


A 


race 


8.  The  children  saw  6  fish  in  the 
water.  Then  4  fish  went  away.  Find 
how  many  fish  were  left. 


9.  Five  boys  were  playing  together. 
Then  Donald  came.  Find  how  many 
boys  were  playing  together  then. 


2  .  fish 


6  boy 


Problem-solving 


Teaching  Book  One,  Second  Half,  Page  59 


Pupil’s  Objective 

To  show  how  well  certain  number  abilities  have  been  retained. 

Background 

This  text  page  involves  the  following  number  abilities : 

•  Understanding  of  the  inverse  idea  for  adding  and  subtracting 
a  number 

•  Understanding  of  counting  numbers  through  100 

•  Recalling  addition  and  subtraction  facts 

•  Showing  pairs  of  related  addition  facts  and  pairs  of  related 
subtraction  facts 

•  Finding  sums  for  addition  examples  having  three  addends 

•  Distinguishing  between  a  path  that  is  closed  and  one  that  is 
not  closed  and  showing  for  each  closed  path  a  point  in  the  path, 
a  point  inside  the  path,  and  a  point  outside  the  path 

•  Recognizing  sets  of  different  coins  equal  in  value  to  an  in¬ 
dicated  value 

Using  the  Text  Page 

•  The  work  of  Ex.  1-5  should  pose  no  problems  for  the  chil¬ 
dren.  Have  them  read  the  directions  to  themselves.  For  Ex.  6, 
give  the  following  directions :  Put  an  X  in  each  box  with  a  pic¬ 
ture  of  a  closed  path.  Show  and  name  a  point  P  in  each  closed 
path.  Show  and  name  a  point  A  inside  each  closed  path. 
Show  and  name  a  point  B  outside  each  closed  path. 
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Do  You  Remember? 


.  Finish  the  work. 

,  so  5 


3.  2  +  3 


5 


1.  Finish  the  work. 


b.  1  +  5  =  so  6  -  5  =  CD 
3.  Finish  to  show  facts. 


65 

6  tens  and  _5_  ones 

72 

7  tens  and  2  ones 

SO 

8  tens  and  0  ones 

73 

9  tens  and  3  ones 

5+l=| 

3 

3  +  2  = 

5-4  =  | 

m 

4  -  2  = 

a 

4  +  2  = 

0 

.  Finish  to  show  pairs  of  facts. 


+  4  =  6  6-1=5 

4 1 2  =  6 _ 6  ~5  =  I 


5.  Write  the  answers. 
2  +  2  +  1  = 
2  +  1  +  3  = 


A 

® 


•  For  Ex.  7,  say:  Draw  a  ring  around  the  part  of  each  set  of 
coins  pictured  whose  value  equals  the  value  of  the  coins  shown 
in  the  small  box. 

The  children  are  to  work  the  entire  page  independently.  Ob¬ 
serve  them  as  they  work,  restricting  assistance  merely  to  clari¬ 
fying  directions. 

Individualizing  Instruction 

Carefully  check  pupils’  written  work  to  discover  areas  of 
weakness.  Any  difficulties  should  be  resolved  by  reteaching  ex¬ 
periences.  The  following  listing  will  assist  you  in  locating  text 
pages  on  which  abilities  have  been  developed  earlier: 

Ex.  1 :  page  46 

Ex.  2:  page  50 

Ex.  3  and  4:  pages  28,  33,  42,  47 

Ex.  5 :  page  37 

Ex.  6:  pages  56  and  57 

Ex.  7 :  page  29 


Review 
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Teaching  Book  One, 


Pupil’s  Objective 

To  learn  to  identify  and  show  even  and  odd  numbers  as  great 
as  20. 

New  Words 

cztn,  rt/xi.  odd 

Background 

Two  subsets  of  the  set  of  all  counting  numbers  are  the  even 
numbers  and  the  odd  numbers.  Each  counting  number  is  in  one 
or  the  other  of  these  subsets.  (Zero  is  also  an  even  number  but 
is  not  in  the  set  of  counting  numbers.) 

Eventually,  the  distinction  between  even  and  odd  counting 
numbers  is  made  on  the  basis  of  whether  or  not  2  is  a  factor  of 
a  given  number.  We  may  say  that  the  set  of  even  counting  num¬ 
bers  consists  of  all  those  counting  numbers  for  which  2  is  a  factor. 
The  set  of  odd  counting  numbers  consists  of  all  those  counting 
numbers  for  which  2  is  not  a  factor.  At  the  present  stage  of 
development,  however,  we  have  to  use  a  much  less  sophisticated 
basis  for  distinguishing  between  even  and  odd  numbers.  Essen¬ 
tially,  we  do  this  by  relating  a  number  to  a  set  and  then  making 
the  following  observations.  If  a  set  has  an  even  number  of  mem¬ 
bers,  it  is  possible  to  arrange  the  members  of  that  set  in  either 
two  rows  or  two  columns,  with  no  members  left  over.  On  the 
other  hand,  if  a  set  has  an  odd  number  of  members  and  we  try 
to  arrange  them  in  two  rows  or  two  columns,  we  cannot  do  so 
and  have  the  same  number  of  members  in  each  row  or  each 
column.  There  will  be  one  member  “left  over.”  In  essence,  it 
is  this  intuitive  basis  that  is  used  here  as  the  one  for  distinguishing 
between  even  and  odd  counting  numbers. 

Teacher’s  Preparation 

Each  child  should  be  provided  with  two  cards:  one  with  the 
letter  O  on  it  and  the  other  with  E  on  it:  or  children  may  be 
asked  to  write  “O”  and  “E"  on  blank  cards. 


Pre-Book  Lesson 

•  Develop  the  concept  that  even  numbers  are  those  that  can 
be  related  to  one  or  more  groups  of  2.  You  may  do  this  by  coup¬ 
ling  groups  of  children  or  groups  of  classroom  objects.  Control 
the  situation  so  that  some  groups,  when  coupled,  will  show  one 
left  over,  while  others  will  show  only  groups  of  two,  or  “pairs.'’ 

•  Now  have  children  tell  the  number  for  each  group  which 
you  have  attempted  to  separate  into  sets  of  2.  Gradually  make 
the  distinction  between  the  numbers  for  the  group  that  show 
only  pairs  (even  numbers)  and  the  numbers  for  the  groups  that 
show  one  left  over  (odd  numbers). 

•  Now,  ask  the  children  to  tell  what  they  think  the  letters  “O” 
and  “E”  on  their  cards  stand  for.  Tell  them  they  are  going  to 
play  a  game  with  the  cards.  If  the  number  you  name  is  an  even 
number  they  are  to  hold  up  the  E  card :  if  it  is  an  odd  number 
they  are  to  hold  up  the  O  card.  Name  these  numbers  and  check 
the  responses:  2,  6,  3.  15,  9.  11.  7,  18,  1,  4,  13,  20,  5,  8,  18. 


Using  the  Text  Page 


•  Work  Ex.  1  and  2  with  the  class.  Have  the  children  start  by 
looking  at  the  red  dots  in  the  box  below  each  numeral.  Before 
letting  the  children  work  Ex.  1,  ask  a  child  to  explain  what  is 
meant  by  “in  pairs'’  (sets  of  2)  and  “not  in  pairs.”  Ask  the 
children  to  point  to  the  sets  of  dots  that  are  “all  in  pairs”  and  to 
the  sets  of  dots  that  are  “not  in  pairs.'’  Have  them  trace  over  the 
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dashed  numerals  in  each  part  of  Ex.  1  showing  the  numbers  for  | 
each  set  of  dots  indicated. 

•  In  discussing  Ex.  2,  have  a  child  tell  whether  each  numeral 
shown  names  an  odd  or  an  even  number  before  having  the  rest  of ! 
the  class  write  “O”  or  “E”  in  the  boxes.  Also  lead  the  children 
to  see  that  the  digit  in  one’s  place  indicates  whether  the  number  j 
named  is  odd  or  even. 

•  Have  the  children  read  the  directions  for  Ex.  3—8.  Be  sure 
that  they  realize  that  for  Ex.  5-8  they  will  be  working  with  se¬ 
quences  having  just  two  numbers  in  each.  As  they  proceed  inde- 
pendendy,  circulate  among  them  giving  help  as  needed. 

Individualizing  Instruction 

•  For  dou.eT  learners  requiring  additional  practice,  prepare 
duplicated  work  sheets  for  material  similar  to  Ex.  3-8. 

•  Slou.tr  Itarntrs  may  also  be  asked  to  write  “O”  or  “E”  above 
the  numerals  shown  at  the  top  of  page  60. 

•  For  more  capable  children,  extend  the  identification  of  even 
and  odd  numbers  beyond  20,  letting  them  go  as  far  as  100  if. 
they  are  able. 

•  All  pupils  will  gain  further  insights  through  using  card  1 5, 
Peg  board  Discover j  Guides *. 

*Sce  9R  and  9S,  page  [215]. 
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Even  and  Odd  Counting  Numbers 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

• 

• 

• 

• 

• 

•  • 

a.  What  box  shows  all  dots 
in  pairs?  Write  the  numerals. 

2  4  6  g  10 

These  numerals  are  for  even 
numbers. 


b.  What  box  has  dots  not  a 
in  pairs?  Write  the  numerals. 

-1  3  x  1, 

These  numerals  are  for  od 
numbers. 


2.  a.  Put  O  with  numerals  for  odd  numbers, 
b.  Put  E  with  numerals  for  even  numbers. 


0 

E 

ro 

E 

0 

E 

0 

E 

0 

E 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

3.  Write  the  missing  numerals. 

2  4  6  i_  IQ.  JI  A  ill  Ji  i 


4.  Write  the  missing  numerals. 

i  3  s  _Z-  4_  -LL  J3_  15.  il_  i 


5.  What  is  the  next  even  number? 

8  IQ  14  l6  16  Iff 


7.  What  is  the  next  odd  numbe 

3  JL-  17.  I  13  15 


6.  Write  the  missing  numerals. 

6  IQ  12  6  8 

Iff  20  16  18  12  14 


8.  Write  the  missing  numerals 

15.  17  11  _J_ 

11  13  5  7  -Li- 


Numbers  I  through  20 


Teaching  Book  One,  Second  Half,  Page  61 


Pupil’s  Objective 

To  learn  to  identify  halves  of  single  objects  and  to  recognize 
:ach  of  the  two  parts  of  the  same  size  and  shape  as  one  half. 

Background 

Through  oral  and  visual  experiences,  most  children  have  been 
ntroduced  by  now  to  three  essential  ideas  regarding  the  concept 
>f  halves  of  a  single  thing: 

(1)  the  thing  must  be  in  just  two  parts  or  pieces; 

(2)  both  pieces  must  be  the  same  size  and  shape ; 

(3)  each  part  is  one  half ; 

(4)  the  whole  thing  consists  of  two  halves ;  and 

(5)  we  may  show  halves  of  an  object  in  more  than  one  way. 
On  page  61,  the  children  will  be  required  to  indicate  through 

vritten  responses  that  they  understand  ideas  such  as  these. 

Teacher’s  Preparation 

Have  available  a  supply  of  real  objects  for  demonstration  pur- 
>oses:  2  bananas,  2  cupcakes,  2  candy  bars,  2  apples,  and  so  on. 
)n  the  chalkboard,  put  the  following  illustrations: 

a.  Two  pies,  one  partitioned  in  halves 

b.  Two  loaves  of  bread,  one  partitioned  in  thirds 

c.  Two  flags  (with  the  words  “Yes”  and  “No”  below  them) 
imilar  to  the  first  two  flags  in  Ex.  10  on  page  61 


Pre-Book  Lesson 

•  While  children  watch,  cut  each  of  several  of  the  previously 
prepared  objects  into  two  parts  of  the  same  size  and  shape. 
Associate  with  each  experience  the  idea  of  cutting  something  into 
halves  and  the  fact  that  each  of  the  two  parts  is  one  half  of  the 
whole.  Also,  by  putting  the  halves  together,  bring  out  the  idea 
that  two  halves  form  a  whole. 

•  Stress  the  necessity  for  having  parts  of  the  same  size  by 
cutting  other  objects  into  two  parts  that  are  not  the  same  size, 
and  pointing  to  the  fact  that  such  objects  have  not  been  cut  into 
halves. 

•  Also,  cut  other  objects  into  three  or  four  parts  of  the  same 
size  and  shape.  Call  attention  to  the  reason  why  these  parts,  al¬ 
though  of  the  same  size,  are  not  halves. 

•  Call  attention  to  the  pie  •  illustration  on  the  chalkboard. 
Pointing  to  the  cut  pie,  ask:  In  how  many  pieces  has  this  pie 
been  cut?  Are  both  pieces  the  same  size?  What  do  we  call 
each  piece  when  the  two  pieces  are  the  same  size?  Then, 
pointing  to  the  partitioned  loaf  of  bread,  say:  This  picture  of  a 
loaf  of  bread  shows  parts  of  the  same  size.  May  we  call  the 
parts  halves?  .  .  .  Why  not?  Turn  to  the  flag  illustrations  and 
help  the  children  to  tell  whether  each  flag  shows  halves  and  let 
a  child  draw  a  ring  around  the  appropriate  word,  Yes  or  No, 
below  each  flag. 
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Wholes  and  Halves 


''P 

P 

P 

P 

^Yes)  No 

Yes  (No) 

Yes  (No) 

(Yes)  No 

(Yes)  No 

P 

r = 

h* 

I 

P 

Yes  (No) 

(^es)  No 

Yes  (No) 

Yes  (No) 

Yes  (No) 

Using  the  Text  Page 

•  Ex.  1  is  to  be  worked  orally.  Bring  out  the  following :  (a)  The 
girl  at  the  left  is  cutting  the  cake  into  halves  because  there  will 
be  two  parts  of  the  same  size,  and  so  each  part  is  one  half',  and 
(b)  the  girl  at  the  right  is  not  cutting  the  cake  into  halves  because 
the  two  parts  will  not  be  the  same  size  and  so  each  part  is  not 
one  half. 

•  Each  of  Ex.  2-9  shows  two  things :  a  whole  object  and  that 
object  cut  into  two  or  more  parts,  some  of  the  same  size ;  others, 
not.  Whenever  a  pictured  object  has  been  cut  into  halves,  the 
pupil  is  to  draw  a  ring  around  each  half.  Ringing  each  of  the 
halves  emphasizes  that  there  are  two.  He  is  to  do  no  marking 
when  an  object  has  not  been  cut  into  halves. 

•  For  each  flag  in  Ex.  10,  the  children  are  to  draw  a  ring 
around  Yes  if  the  banner  of  the  flag  shows  halves  and  around  No 
if  it  does  not  show  halves. 


Individualizing  Instruction 

•  Have  all  pupils  tell  about  in-school  and  out-of-school  ex¬ 
periences  in  which  they  have  seen  halves  of  single  objects. 

•  Have  all  pupils  bring  in  magazine  pictures  which  show 
halves:  for  instance,  peach  halves,  pear  halves,  and  so  on. 

•  Prepare  a  work  sheet  with  material  similar  to  Ex.  10  on 
text  page  61  in  which  other  geometric  shapes  are  shown  some¬ 
times  separated  into  halves,  sometimes  not.  Have  all  pupils  indi¬ 
cate  appropriately  which  shapes  have  been  separated  into  halves. 

•  Ask  all  pupils  to  tell  why  it  is  incorrect  to  talk  about  the 
bigger  (or  biggest)  half  of  something. 

•  Perhaps  some  of  your  more  capable  children  can  name  the 
various  geometric  shapes  shown  on  the  flag  banners. 


Reminder 

Remember  to  provide  experiences  with  (a)  measuring  instru¬ 
ments  and  their  uses;  and  (b)  telling  and  showing  time  on  the 
hour. 

Halves  and  one  half  of  a  single  thing 
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Teaching  Book  One,  Second  Half,  Page  62 


Pupil’s  Objective 

To  learn  the  pair  of  related  subtraction  facts  7  —  1=6  and 
7-6  =  1. 

Background 

This  is  the  first  page  of  a  three-page  sequence  in  which  the 
following  pairs  of  related  subtraction  facts  are  studied  in  turn: 
7-1  =  6  7-2  =  5  7-3  =  4 

7-6  =  1  7-5  =  2  7-4  =  3 

The  work  on  page  62  sets  the  pattern  of  procedure  for  the  work 
of  the  following  two  pages  as  well.  Here  we  deal  explicitly  with 
the  pair  of  subtraction  facts  7  —  1=6  and  7  —  6  =  1. 

Teacher’s  Preparation 

Have  available  a  flannel  board  with  cutouts:  7  canoes,  if 
possible,  or  other  objects  which  may  be  used  to  represent  canoes. 

Pr e-Book  Lesson 

Place  seven  canoes  on  the  flannel  board.  After  children  have 
identified  the  number  of  the  whole  set,  cover  one  member  and 
ask:  Who  can  tell  a  sentence  about  the  whole  set,  the  part 
covered,  and  the  part  left?  What  subtraction  fact  does  this 
suggest?  (7  —  1=6)  Now  cover  six  canoes  and  develop  the 
subtraction  fact  7  —  6  =  1  in  a  similar  way.  Ask  the  children 
if  the  pair  of  subtraction  facts  7  —  1=6  and  7  —  6  =  1 
belong  together  and  have  them  explain  why. 

Using  the  Text  Page 

•  For  Ex.  1,  ask  the  children  to  look  at  the  picture  of  the 
Indians,  and  identify  and  show  the  number  of  Indians  they  see 
in  all.  Next,  have  the  children  cover  1  Indian  and  identify  and 
show  the  number  of  Indians  left  and  then  complete  the  number 
sentence  to  show  the  subtraction  fact.  Next,  have  the  children 
cover  6  Indians,  identify  and  show  the  number  of  Indians  left, 
and  then  complete  the  number  sentence  to  show  the  appropriate 
subtraction  fact  beside  the  related  one  already  shown.  Finally, 
have  the  children  show  the  two  subtraction  facts  as  a  pair. 

•  If  possible,  have  the  children  work  Ex.  2  and  3  indepen¬ 
dently.  In  each  case,  the  children  are  first  to  identify  and  show  the 
number  of  things  in  the  total  set.  Then  they  are  to  cover  the 
indicated  part  of  the  set,  identify  how  many  are  left,  and  finish 
showing  the  appropriate  S.  fact.  After  the  two  subtraction  facts 
have  been  shown  in  each  exercise,  emphasize  that  they  make  a 
pair  of  S.  facts. 

•  Give  special  attention  to  the  statement  in  Ex.  4,  being  certain 
that  the  children  understand  how  the  fact  7  —  1=6  helps 
them  to  know  that  7  —  6  =  1. 

Individualizing  Instruction 

Let  slower  learners  work  with  sets  of  manipulative  materials  to 
develop  the  pair  of  related  S.  facts  7  —  1=6  and  7  —  6  =  1 
by  first  covering  or  removing  one  object  of  the  set  of  7  and  then 
covering  or  removing  6  objects.  For  each  manipulative  operation 
on  a  set  of  objects,  let  the  children  tell  the  set  sentence  indicated 
as  well  as  the  appropriate  S.  fact. 
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l. 


The  Pair  of  S.  Facts  Using  Seven,  One,  and  Six 


Indians  in  the  set 
Cover  1  Indian.  Indians  are  left. 

Cover  6  Indians.  _l —  Indian  is  left. 


Show  the  pair  of  S.  facts. 


7-1=6 


7-6  =  | 


-X  in  the  set 

Cover  6.  7  ~ — — — 

Cover  1.  7  ~  1 _ * 


3. 


♦  ♦  t  t  t 


i  *  i  i  *  i  i 


-X  in  the  set 

Cover  1 .  _Z _ Z _ ! _ fl 

Cover  6.  _Z _ zJ2 _ A 


4.  From  7-1=6,  show  the  other  S.  fact  of  the  pair. 


7-6  = 
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Related  subtraction  facts 


Teaching  Book  One,  Second  Half,  Page  63 


Pupil’s  Objective 

To  learn  the  pair  of  related  subtraction  facts  7  —  2  =  5  and 
7-5  =  2. 

New  Word 

canoes 


Background 

Here  we  continue  the  study  of  pairs  of  subtraction  facts,  this 
time  dealing  with  the  facts  7  —  2  =  5  and  7  —  5  =  2.  The 
pattern  of  development  is  the  same  as  that  for  page  62. 

Teacher’s  Preparation 

The  flannel  board  and  cutouts  suggested  for  the  preceding 
lesson  will  be  equally  useful  here.  Ginn  Arithme-Sticks*  should  also 
be  used  to  provide  a  variety  of  presentation. 

Pre-Book  Lesson 

The  flannel-board  activities  of  the  preceding  lesson  may  be 
used  and  adapted  to  the  development  of  the  pair  of  related  S. 
facts,  7  —  2  =  5  and  7  —  5  =  2.  A  track  of  the  Arithme-Sticks 
may  be  used  by  each  of  several  groups  of  children  who  may 
show  and  identify  the  number  of  a  set  of  7  beads.  Then,  either 


*  See  3,  page  [215]. 


by  covering  2  beads  or  sliding  2  of  them  to  the  rear  of  the  track, 
let  children  show  what  is  left  from  the  set  of  7  things.  In  the 
course  of  this  activity,  let  the  children  identify  the  numbers  of 
the  total  set,  the  part  taken  away,  and  the  part  left.  This  infor¬ 
mation  is  used  in  telling  and  writing  a  sentence  about  the  beads 
and  in  showing  the  appropriate  S.  fact. 

Using  the  Text  Page 

•  For  Ex.  1,  have  the  children  look  at  the  picture  of  the  canoes 
and  identify  and  show  the  number  of  canoes  in  the  total  set. 
Next,  have  the  children  cover  2  canoes,  identify  and  show  the 
number  of  canoes  left,  and  then  write  the  appropriate  numerals 
to  show  the  S.  fact.  Next,  have  the  children  cover  5  canoes, 
identify  and  show  the  number  of  canoes  left,  and  then  write  the 
appropriate  numerals  to  show  the  related  S.  fact.  Finally,  have 
the  children  show  the  two  related  S.  facts  as  a  pair. 

•  If  possible,  have  the  children  work  Ex.  2  and  3  indepen¬ 
dently.  In  each  case,  the  children  are  first  to  identify  the  number 
of  things  in  the  whole  set.  Then,  they  are  to  cover  the  indicated 
part  of  the  set  and  finish  the  sentence  to  show  an  S.  fact.  After 
the  two  S.  facts  have  been  shown  in  each  exercise,  emphasize  that 
these  are  a  pair  of  related  S.  facts. 

•  Give  special  attention  to  the  statement  in  Ex.  4,  being  cer¬ 
tain  that  children  understand  how  the  fact  7  —  2  =  5  helps 
them  to  know  that  7  —  5  =  2. 

Individualizing  Instruction 

Sets  of  manipulative  materials,  as  well  as  dramatizations  in¬ 
volving  the  children  themselves,  will  help  slower  learners  to 
develop  and  better  understand  the  pair  of  related  S.  facts, 
7  —  2  =  5  and  7  —  5  =  2.  At  the  same  time,  the  related  pair 
7  —  1=6  and  7  —  6  =  1  should  be  reviewed.  Seeing  the 
two  pairs  of  facts  together  will  help  reinforce  understanding  of 
S.  facts  having  sum  7. 


Related  subtraction  facts 
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Pupil’s  Objective 

To  learn  the  pair  of  related  subtraction  facts  7  —  3  =  4 
7-4  =  3. 


and 


New  Word 

tepees 

Background 

Here  we  present  the  final  pair  of  subtraction  facts  involving 
subtraction  from  7 :  7  —  3  =  4  and  7  —  4  =  3.  The  pattern 
of  development  is  the  same  as  that  for  pages  62  and  63. 

Teacher’s  Preparation 

The  flannel  board  and  Arithme-Sticks  will  prove  useful  for  this 
lesson.  Also  have  available  sets  of  7  cutouts  in  the  form  of  circle 
shapes  or  other  geometric  shapes  for  the  children  to  place  on  the 
flannel  board.  Children  should  also  be  provided  with  a  set  of  7 
cardboard  circle  shapes  to  use  at  their  desks. 

Pre-Book  Lesson 

Guide  children  in  developing  the  related  pair  of  S.  facts, 
7  —  3  =  4  and  7  —  4  =  3  by  using  the  flannel  board  and 
Arithme-Sticks  as  outlined  in  the  preceding  two  lessons.  Also,  to 
more  actively  involve  the  children  in  the  learning  process,  let 
each  of  them  spread  out  his  7  circle  shapes  on  his  desk.  Ask  a 
child  to  cover  3  shapes  and  tell  what  subtraction  fact  is  suggested. 
Then,  ask  another  pupil  to  cover  4  shapes  and  tell  the  subtraction 
fact.  Use  this  procedure  to  review  the  pairs  of  related  S.  facts 
having  sum  7  that  have  been  previously  learned. 

Using  the  Text  Page 

•  For  Ex.  1,  have  the  children  look  at  the  picture  of  the  tepees 
and  identify  and  show  the  number  of  tepees  in  the  total  set.  Next, 
have  the  children  cover  3  tepees,  identify  and  show  the  number  of 
tepees  left,  and  then  finish  the  sentence  to  show  the  appropriate 
S.  fact.  Next,  have  the  children  cover  4  tepees,  identify  and  show 
the  number  of  tepees  left,  and  then  finish  the  sentence  to  show 
the  related  S.  fact.  Finally,  have  the  children  show  the  two  S. 
facts  together  as  a  pair. 

•  If  possible,  have  the  children  work  Ex.  2  and  3  indepen¬ 
dently.  In  each  case,  the  children  are  first  to  identify  and  show  the 
number  of  things  in  the  total  set.  Then  they  are  to  cover  the 
indicated  part  of  the  set  and  finish  showing  the  S.  fact.  After  the 
two  subtraction  facts  have  been  shown  in  each  exercise,  empha¬ 
size  that  these  are  a  pair  of  related  S.  facts. 

•  Give  special  attention  to  the  statement  in  Ex.  4,  being  cer¬ 
tain  that  the  children  understand  how  the  fact  7  —  3  =  4  helps 
them  to  know  that  7  —  4  =  3. 

Individualizing  Instruction 

•  For  slower  learners,  work  with  manipulative  materials  in  the 
following  manner :  First,  show  two  sets  of  7.  Then,  in  one  set, 
cover  2  of  the  7  things  and  have  the  children  tell  the  subtraction 
fact.  While  keeping  the  2  things  of  that  set  covered,  cover  5 
things  of  the  other  7-set  and  have  the  children  tell  the  subtraction 
fact.  Then,  have  the  children  tell  both  facts  of  the  pair.  Follow 
a  similar  procedure  with  the  following  groupings : 

a.  Cover  6  of  one  set  and  1  of  the  other  set. 

b.  Cover  3  of  one  set  and  4  of  the  other  set. 

c.  Cover  1  of  one  set  and  6  of  the  other  set. 

d.  Cover  5  of  one  set  and  2  of  the  other  set. 

e.  Cover  4  of  one  set  and  3  of  the  other  set. 
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Related  subtraction  facts 


•  For  all  pupils,  duplicate  work  sheets  with  six  exercises  show¬ 
ing  each  time  the  pattern  for  7  in  dots  (or  squares).  In 

the  several  copies  of  the  pattern,  show  part  of  the  7  dots  ,  #  # 
in  color — in  turn  1  dot,  2  dots,  3  dots,  4  dots,  5  dots,  6  •  • 

dots — with  the  other  dots  black.  Beside  each  pattern 
show  the  blanks  for  the  pair  of  subtraction  facts  to  be  shown 
when  the  pupil  covers  first  the  black  dots  and  then  the  dots  in 
color. 

•  Have  more  capable  children  complete  the  following  to  show 
pairs  of  related  S.  facts. 

7-5  = _  7-1  =_  7  -  4  =_ 


7  -  6  = 


7  -  3  = 


7  -  2  =, 
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The  Pair  of  S.  Facts  Using  Seven,  Three,  and  Four 

AAAAAAA 


7  tepees  in  the  set 
Cover  3  tepees.  4  tepees  are  left. 

Cover  4  tepees.  3  .  tepees  are  left. 

Show  the  pair  of  S.  facts.  _7 _ ~  3 _ zJi. 


7^3,  ,-JbL 

7-4  =  3 

7  ~  4  =3 


c  c  c  c  c  c  c 


-  in  the  set 

Cover  4.  7  -  4 _ =3 


Cover  3.  I - 3 _ -.4 _ 

Show  the  pair  of  S.  facts.  _7 _ ~  4 _ =  3 _  _Z _ ~  3 _ =  4  .j 


1 ¥  ¥  M %  ¥  ¥  ¥ 

-J-  in  the  set 

Cover  3.  J. — Z_3 - r!_4 — 

Cover  4.  _Z _ —  *4 _ =  3 _ 

Show  the  pair  of  S.  facts.  _ ~f  ~  3 _ =  4  _7 _  4 _ =  3 — 


4.  From  7-3=4,  show  the  other  S.  fact  of  the  pair.  7. _ 4 - 3_ 


Related  subtraction  facts 


Teaching  Book  One,  Second  Half,  Page  65 


Pupil’s  Objectives 

(a)  To  show  pairs  of  subtraction  facts  having  sum  7 ;  and 

(b)  to  review  selected  number  abilities  previously  developed. 

Background 

Here,  on  page  65,  we  move  to  higher  levels  of  representation 
in  working  with  pairs  of  related  subtraction  facts. 

Using  the  Text  Page 

•  Use  Ex.  la  for  illustrative  purposes.  The  children  are  to  do 
the  following  things:  (1)  identify  the  number  for  the  total  set; 
(2)  cover  a  specified  part  of  the  set  and  show  the  appropriate 
subtraction  fact;  (3)  cover  the  second  specified  part  of  the  set 
and  show  the  other  subtraction  fact  of  the  pair  of  facts  for  the 
indicated  parts. 

•  The  children  are  to  finish  the  work  to  show  a  pair  of  addition 
or  subtraction  facts  in  each  of  Ex.  2a-d. 

•  In  Ex.  3,  the  children  are  to  recall  and  write  the  answer  for 
each  number  sentence. 

•  For  Ex.  4,  read  the  following  problems,  one  at  a  time,  to 
the  children.  The  children  are  to  show  the  appropriate  A.  or  S. 
fact  in  the  spaces  provided. 

a.  Billy  had  6  balloons.  Two  of  them  blew  away  in  the 
wind.  How  many  balloons  did  Billy  have  left? 
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Working  with  Addition  and  Subtraction 
1.  What  are  the  pairs  of  subtraction  facts? 


c. 


Cover  5. 

1-5-2 


2.  Finish  the  work  to  show  pairs  of  facts. 


„ 5+1=6 

k  2  +  4=6 

,  6-5  =  | 

d.  6  -  2  -4 

1  1 5  =  6 

4  +  2  =  6 

6-1  =  5 

6-4=2 

3.  Write  the  answers. 

3  +  3=  0  q+i=(5) 

6-2=@  5-3  =  0 

3  +  2  =  ©  6-5=(D 

4  +  2  =  A  5  -  2  =  © 

5  -  4  =  (D  1+5  =  © 

2  +  2  = 

4  -  1  =  ® 

5  -  1  =  A 

1  +  +  =  © 
6-4=0 

5+1=6 

6  -  3  =  (D 

2  +  4  =  © 

6-  1  -<5> 

2  +  3  =  © 

4.  Write  your  work. 

"•  6-2=4- 


1+5  =  6 


b.  Sue  had  only  1  dress  for  her  doll.  Mother  made  5  more 
dresses  for  Sue’s  doll.  How  many  doll  dresses  did  Sue  have 
all  together? 

Individualizing  Instruction 

•  For  slower  learners,  provide  the  kind  of  experience  appropriate 
to  the  type  of  difficulty  encountered : 

a.  Further  work  with  exercises  similar  to  Ex.  1  may  be  supple¬ 
mented  by  the  use  of  manipulative  activities  involving  circle 
shapes. 

b.  For  additional  practice  of  the  type  found  in  Ex.  2  and  3, 
have  slower  learners  work  in  pairs  with  more  capable  children,  using 
individual  fact  cards  for  practice  with  facts  having  sums  as  great 
as  6. 

c.  Assist  children  who  are  having  difficulty  with  oral  problems 
by  having  them  represent  each  situation  with  manipulative  ma¬ 
terials  and  then  dramatize  what  must  be  done  to  answer  the 
question  asked.  Stress  the  ideas  of  separating  and  of  joining. 

•  For  all  pupils,  make  up  additional  oral  problems.  Provide 
mixed  problems  (suggesting  both  addition  and  subtraction)  with 
sums  no  greater  than  6. 

•  More  capable  children  may  be  challenged  through  practice 
similar  to  the  following  in  which  some  facts  involve  sum  7. 

6- 4  = _ 

7- 2  = _ 

5  -  3  = _ 

7  -  4  = _ 

7-6  = _ 

•  Have  all  pupils  engage  in  appropriate  games  (see  pages  [220] — 
[232]) .  Selections  may  be  made  from  among  the  following:  Fish 
(6);  It  (1),  (2),  (3);  Number  Bingo  (2),  (3);  Numberland  (3),  (4), 
(5);  Old  Hat  (8);  Spin  It  (3);  The  Wizard  (10). 

Reminders 

•  Remember  to  provide  experiences  dealing  with  various 
abilities  associated  with  the  numbers  to  100,  such  as: 

(a)  rote  and  rational  counting 

( b )  serial  order  of  numbers 

( c )  reading  and  writing  numerals 

(i d)  tens-and-ones  structure  of  numbers 

(e)  relative  sizes  of  numbers 

Take  advantage  of  opportunities  that  arise  in  connection  with 
in-school  and  out-of-school  activities  in  which  the  children  engage. 

•  Remember  also  to  provide  appropriate  rote  and  rational 
counting  experiences  for  counting  by  2’s  to  20  and  by  10’s 
to  100. 


Related  subtraction  facts ;  addition  and  subtraction  practice 
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Teaching  Book  One,  Second  Half,  Page  66 


Pupil’s  Objective 

To  study  inverses  through  a  systematic  presentation  of  A. 
and  S.  facts  representing  such  relationships. 


Background 

This  text  page  is  similar  to  text  page  46  in  that  it  stresses 
the  doing-undoing  idea  of  inverses.  On  page  66,  the  work  of  text 
page  46  is  extended  through  A.  and  S.  facts  having  sum  7.  If 
you  feel  that  your  class  would  benefit  by  a  Pre-Book  Lesson,  follow 
the  plan  suggested  on  page  [160],  but  work  with  sets  having  5, 
6,  and  7  members. 

Teacher’s  Preparation 

If  a  Pre-Book  Lesson  is  necessary,  each  child  should  be  pro¬ 
vided  with  a  set  of  7  circle  shapes. 

Using  the  Text  Page 

•  Help  children  to  recall  that  they  have  done  similar  work 
before.  If  necessary,  have  them  turn  back  briefly  to  text  page 
46.  Supplement  the  written  directions  of  the  text  page  by  em¬ 
phasizing  that  children  are  to  work  from  left  to  right.  (Adding 
a  number  and  then  subtracting  the  number  added.) 

•  Circulate  among  the  children  as  they  work  independently 
to  determine  which  are  having  difficulty.  Allow  such  children  to 
manipulate  circle  shapes  to  help  them  complete  the  work  of  the 

page- 

individualizing  Instruction 

•  Encourage  more  capable  children  to  discover  inverses  that  in¬ 
volve  zero.  For  example:  3  +  0  =  3,  so  3  —  0  =  3. 

•  While  the  strictly  mathematical  implications  may  not  be  too 
great,  help  all  pupils  to  suggest  activities  that  involve  doing  and 
undoing.  You  may  start  the  discussion  by  suggesting  such  ac¬ 
tivities  as: 

a.  opening  and  closing  doors  or  windows 

b.  tying  and  untying  shoe  laces,  packages,  and  so  on 

c.  pouring  into  something  and  pouring  out  of  something 

d.  going  up  and  coming  down;  going  in  and  coming  out 

e.  writing  something  and  erasing  it 

Reminder 

Remember  to  maintain  the  children’s  ability  to  identify  single 
objects  cut  into  halves  and  to  identify  each  of  the  two  parts  of 
the  same  size  as  one  half. 

Looking  Ahead 

You  may  wish  now  to  have  your  children  explore  the  com¬ 
ponent  parts  of  sets  of  things  having  more  than  7  members.  For 
example,  have  these  children  show  a  set  of  8  members,  using 
suitable  counters  or  markers.  Then  have  the  children  rearrange 
the  set  to  show  two  of  its  component  parts,  such  as  5  things  and 
3  things.  Then  have  them  tell  in  two  ways  about  a  set  of  8  mem¬ 
bers  and  its  parts  5  things  and  3  things.  (“A  set  of  8  things  has 
the  parts  5  things  and  3  things;  a  set  of  8  things  has  the  parts  3 
things  and  5  things.”)  Have  the  children  discover  and  tell  all 
about  a  set  of  8  and  its  pairs  of  parts.  In  the  case  of  4  and  4,  of 
course,  there  is  only  one  way  to  tell  about  a  set  of  8  things  and 
its  parts  4  things  and  4  things. 
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A.  Facts  and  S.  Facts 

1.  Finish  the  work. 


a.  4  +  1  = 

b.  3  +  2  = 

c.  2  +  3  = 

d.  1  +  4  = 


so  5  -  1  = 

so  5  -  2  = 

so  5  -  3  = 

so  5  -  4  = 


2.  Finish  the  work. 


a.  5  +  1  = 

b.  4  +  2  = 

c.  3  +  3  = 

d.  2  +  4  = 

e.  1  +  5  = 


so  6  -  1  = 
so  6  -  2  = 
so  6  -  3  = 
so  6  —  4  = 
so  6  -  5  = 


3.  Finish  the  work. 

so  7  -  1  = 
so  7  -  2  = 
so  7  -  3  = 
so  7  -  4  = 
so  7  -  5  = 
so  7  -  6  = 


□ 


a.  6  +  1 

b.  5  +  2  =  in 

c.  4  +  3  =  n 

d.  3  +  4 

e.  2  +  5 

f.  1  +  6 


n 
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Inverses,  sums  as  great  as  7 


Teaching  Book  One,  Second  Half,  Page  67 


Pupil’s  Objectives 

(a)  To  have  practice  in  recalling  addition  and  subtraction 
facts;  (b)  to  review  addition  of  three  numbers;  and  (c)  to  use 
the  term  “unknown  number.” 

New  Word 

each 

Background 

The  primary  purpose  of  this  page  is  to  determine  whether 
children  know  the  A.  facts  and  S.  facts  learned  thus  far  well 
enough  to  enable  them  to  complete  number  sentences  which 
show  other  than  the  answer  as  the  unknown  number.  Thus,  for 
2  +  □  =  5,  it  is  not  expected  at  this  time  that  the  child  will 
think  5  —  2  =  3  to  arrive  at  the  unknown  number.  Rather, 
he  should  just  try  to  recall  the  fact  2  +  3  =  5.  Similarly,  for 
5  —  □  =  3,  the  child  is  not  expected  to  think  5  —  3  =  2,  but 
instead  to  recall  the  fact  5  —  2  =  3. 

Teacher’s  Preparation 

A  flannel  board  and  a  set  of  7  circle-shape  cutouts  will  prove 
useful.  Also,  show  on  the  chalkboard : 

3  +  2=D  3  +  □  =  5  □  +  2  =  5 

6  —  2=0  6-111=4  □— 2  =  4 


Pre-Book  Lesson 

•  Use  the  flannel  board  and  cutouts  in  conjunction  with  the 

chalkboard  work.  Show  on  the  flannel  board  3  circle  shapes 
slightly  separated  from  2  other  circle  shapes  and  associate  with 
them  the  A.  fact  3  +  2  =  5  and  the  number  sentences 
3  +  2  =  □,  3  +  □  =  5,  and  □  +  2  =  5.  Help  the  children 

to  sense  that  the  one  A.  fact  shown  can  be  used  to  complete  each 
of  the  three  open  number  sentences. 

•  Show  the  S.  fact  6  —  2  =  4  and  illustrate  how  it  can  be 
used  to  complete  each  of  the  number  sentences  6  —  2  =  □ , 
6  —  □  =  4,  and  □  —  2  =  4. 

Using  the  Text  Page 

•  Explain  to  the  children  that  they  are  to  show  the  unknown 
number  for  addition  facts  in  Ex.  1  and  for  subtraction  facts  in 
Ex.  2.  Caution  them  to  watch  the  signs  carefully  in  Ex.  3  so 
that  they  will  know  whether  to  show  an  unknown  number  for 
an  addition  fact  or  for  a  subtraction  fact.  For  Ex.  4,  remind 
them  that  they  should  associate  and  find  the  sum  of  the  first 
two  numbers  and  then  add  the  third  number  to  this  sum. 

•  Allow  the  children  to  work  the  page  independently  as  you 
circulate  among  them  observing  their  mode  of  work  and  giving 
help  when  necessary. 

Individualizing  Instruction 

•  Call  upon  individual  children  to  read  and  explain  their  work 
for  selected  examples  from  Ex.  1-3.  For  Ex.  4,  you  may  have 
children  read  their  work,  then  explain  it,  and  write  it  on  the 
chalkboard. 

•  Have  all  pupils  write  incomplete  number  sentences  using 
a  frame  for  each  unknown  number.  Let  them  show  a  frame  in 
first,  second,  or  third  place.  You  may  collect  these  and  distribute 
them  among  the  children  for  extra  practice  as  needed. 

•  For  more  capable  children,  you  may  prepare  duplicated  sets  of 
addition  exercises  involving  two  addends  and  have  them  changed 
to  exercises  involving  three  addends,  as: 

+  2  =  □ 

+  2  =  □ 

+  2  =  □ 

+  2  =  □ 


5  +  2  =  □ 


3  +  2 


4+1 


2  +  3 


1+4 


Finishing  number  sentences 
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Teaching  Book  One,  Second  Half,  Page  68 


Pupil’s  Objective 

To  extend  the  ability  to  differentiate  between  problems  sug¬ 
gesting  addition  and  those  suggesting  subtraction. 

New  Words 

bags,  boxes,  buys 

Background 

In  view  of  the  fact  that  there  have  been  many  problem¬ 
solving  pages  preceding  this  one  (text  pages  7,  12,  19,  24,  28, 
35,  45,  47,  58),  you  may  wish  to  consider  this  page  as  a  problem 
test.  Help  children  to  recall  that,  if  a  problem  tells  the  numbers 
for  parts  of  a  set  and  asks  for  the  number  for  the  total  set,  then 
addition  should  be  used  to  work  the  problem ;  whereas  if  a  prob¬ 
lem  tells  the  numbers  for  the  total  set  and  for  one  of  its  parts  and 
asks  for  the  number  for  the  other  part,  then  subtraction  should 
be  used. 

Pre-Book  Lesson 

•  The  text-page  picture  suggests  an  activity  that  should  be 
familiar  to  every  child  who  has  gone  shopping  with  his  mother. 
If  facilities  and  materials  permit,  you  may  wish  to  set  up  a  class¬ 
room  store  and  have  children  dramatize  problems  appropriate 
to  the  available  merchandise. 

•  In  working  the  problems  with  the  children,  you  may  wish 
to  carry  on  the  following  procedure  after  reading  each  problem: 

a.  Does  this  problem  suggest  using  addition  or  subtraction? 
.  .  .  Why?  .  .  . 

b.  Show  the  number  sentence  that  will  help  you  answer 
the  question. 

c.  Show  the  answer  with  its  label. 


Using  the  Text  Page 

•  Talk  with  the  children  about  the  picture  and  the  shopping 
situation,  identifying  various  things  seen — both  in  kind  and 
amount.  Have  the  children  make  selected  comparisons  involving 
both  set  sizes  (for  instance:  On  the  top  shelf  are  there  more 
boxes  or  more  cans?)  and  object  sizes  (for  instance :  Is  the  bag 
of  coffee  on  the  counter  taller  or  shorter  than  the  can  of  to¬ 
matoes  on  the  counter?). 

•  As  you  introduce  the  problem-solving  situations,  remind  the 
children  of  the  steps  outlined  in  the  Pre-Book  Lesson.  Empha¬ 
size  that  all  of  problems  1-8  are  about  a  grocery  store  or  super¬ 
market,  but  that  because  you  want  to  see  if  they  can  work  a 
whole  set  of  problems  without  the  help  of  a  picture,  none  of  the 
answers  can  be  found  from  the  picture  on  the  page.  Emphasize 
also  that  some  of  the  problems  require  addition  while  others  re¬ 
quire  subtraction. 


Ex.  7.  Jane  took  3  boxes  of  cereal  from  one  shelf  and  2 
boxes  of  cereal  from  another  shelf.  How  many  boxes  of 
cereal  did  Jane  take  from  the  shelves? 

Ex.  2.  There  were  5  boxes  of  crackers  on  the  shelf.  Jane’s 
mother  put  3  of  them  in  her  shopping  basket.  How  many 
boxes  of  crackers  were  left  on  the  shelf? 

Ex.  3.  Jane  put  2  glasses  of  strawberry  jelly  and  3  glasses 
of  raspberry  jelly  in  the  shopping  basket.  How  many  glasses 
of  jelly  did  Jane  put  in  the  basket? 

Ex.  4.  Jane’s  mother  bought  4  cans  of  chicken  soup  and  2 
cans  of  tomato  soup.  How  many  cans  of  soup  did  she  buy? 

Ex.  5.  Jane  put  3  cans  of  peaches  and  3  cans  of  pears  in 
the  shopping  basket.  How  many  cans  of  fruit  did  Jane  put 
in  the  basket? 
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Ex.  6.  There  were  5  bags  of  sugar  on  a  shelf.  Jane  put  1  of 
them  in  the  shopping  basket.  How  many  bags  of  sugar  were 
left  on  the  shelf? 

Ex.  7.  Jane  put  4  bags  of  groceries  in  the  basket.  Her 
mother  carried  two  of  them  to  the  car.  How  many  bags 
were  still  left  in  the  basket? 

Ex.  8.  At  the  check-out  counter,  Jane  took  2  bags  of  jelly 
beans  and  5  bags  of  chocolate  drops  from  the  basket.  How 
many  bags  of  candy  in  all  did  she  take  from  the  basket? 

•  For  Ex.  9  and  10,  have  the  children  (a)  read  each  of  the 
problems  silently;  (b)  think  if  they  should  use  addition  or  sub¬ 
traction  to  help  answer  the  question ;  (c)  read  the  problem  again 
and  think  of  the  appropriate  number  sentence  to  show  the  work; 
(d)  show  the  work;  and  (e)  show  the  answer  with  its  label. 
Clear  up  any  vocabulary  difficulties  before  children  start  to 
work  the  problems. 

Individualizing  Instruction 

•  If  any  of  your  slower  learners  have  problem-solving  diffi¬ 
culties,  let  them  draw  dot  pictures  or  use  manipulative  materials 
for  selected  problems  you  read  to  them. 

•  Have  some  of  your  more  capable  children  make  up  additional 
shopping  problems  based  on  the  picture  on  the  text  page.  Pro¬ 
vide  all  pupils  with  some  opportunity  to  solve  the  best  of  these 
pupil-made  problems. 
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Using  Addition  and  Subtraction 


9.  Jane  buys  2  yellow  apples 
and  4  green  apples.  Find  how 
many  she  has  all  together. 

2,  f  ,4-=  6  _6_  apples 


10.  The  store  has  6  cans  O' 
fish.  Jane  buys  3  of  the  cans 
Find  how  many  cans  are  left. 


Problem-solving 


6-3=3  3_  can: 


Teaching  Book  One,  Second  Half,  Page  69 


Pupil’s  Objective 

To  review  and  extend  recognition  of  common  measuring  in¬ 
struments  and  their  uses. 

Background 

The  work  on  this  page  is  restricted  to  recognition  of  common 
measuring  instruments  for  determining  length,  weight,  tempera¬ 
ture,  capacity,  and  speed,  and  the  common  uses  for  these  instru¬ 
ments.  No  stress  is  placed  upon  the  act  of  measurement.  Simi¬ 
larly,  attention  to  units  of  measurement  is  not  a  primary  concern 
at  this  time ;  however,  a  feeling  for  units  of  measurement  eventu¬ 
ates  as  pupils  evaluate  the  uses  of  the  instruments. 

Teacher’s  Preparation 

If  possible,  have  the  following  measuring  instruments  avail¬ 
able  :  a  foot  ruler,  a  yardstick,  a  measuring  tape  (25  feet  or  more), 
a  measuring  cup,  a  bushel  basket,  an  outdoor  thermometer, 
kitchen  scales,  and  a  speedometer. 

Pre-Book  Lesson 

•  First,  deal  with  the  instruments  used  to  measure  length — 
distance,  height,  width,  and  so  on.  Show  each  of  the  instruments 
you  have  at  hand:  the  foot  ruler,  the  yardstick,  the  measuring 
tape.  Ask  the  children  to  name  each  of  these  instruments.  Supply 
the  name  if  necessary.  Ask  pupils  to  name  things  which  each  of 
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Instruments  for  Measuring 


1. 


2. 


the  instruments  measures  and  help  them  to  sense  when  it  is  more 
appropriate  to  use  one  instrument  than  another. 

•  Treat  the  other  measuring  instruments  in  a  similar  manner. 
Some  care  must  be  exercised  when  dealing  with  the  thermometer 
and  the  speedometer.  Children  at  this  age  cannot  be  expected  to 
comprehend  the  full  significance  of  a  degree  of  temperature  or  of 
a  mile  an  hour  of  speed.  In  instances  such  as  these,  it  will  be 
necessary  to  avoid  a  formal  discussion  of  each  unit,  although  some 
mention  of  the  units  cannot  be  overlooked.  For  example,  auto 
speed  limits  are  familiar  to  children,  as  are  temperatures  within 
certain  ranges. 

Using  the  Text  Page 

•  First,  have  the  children  identify  each  instrument  pictured  in 
the  middle  column  of  Ex.  1.  Then  have  them  identify  the  essen¬ 
tial  characteristic  of  the  first  situation  (the  ’boy  taking  off  his 
coat) .  This  suggests  the  thermometer  for  measuring  the  tempera¬ 
ture.  Have  the  children  trace  over  the  mark  from  that  boy  to  the 
thermometer.  In  a  similar  manner,  deal  with  the  butcher  and 
the  woman  who  is  cooking,  discussing  what  measuring  instrument 
might  be  used  in  each  situation.  After  this,  let  the  pupils  finish 
Ex.  1  independently,  but  under  your  supervision.  Pupils  should 
associate  the  skates  and  the  thermometer.  However,  if  any  pu¬ 
pils  are  alert  enough  to  question  this  association  because  they 
recognize  that  the  thermometer  reads  80°,  be  sure  to  compliment 
them  for  this  observation. 

•  First,  have  the  children  identify  each  measuring  instrument 
in  Ex.  2  and  possibly  the  essential  characteristic  of  each  pictured 
situation.  Then  have  the  children  work  independently  on  the 
exercise  in  the  same  manner  as  for  Ex.  1 . 

In  connection  with  Ex.  1  and  2,  be  mindful  of  the  fact  that 
at  times  a  pupil  may  give  logical  reasons  for  pairing  a  given 
situation  with  a  different  measuring  instrument  from  the  one 
you  would  choose.  Thus,  in  checking  a  child’s  work,  if  he  has 
not  responded  in  the  way  you  anticipated,  talk  with  him  about 
why  he  made  his  response.  Go  on  to  point  out  that  there  is  one 
best  pairing  for  each  situation. 

Individualizing  Instruction 

•  If  slower  learners  have  difficulty  with  some  of  the  exercises, 
it  may  be  due  to  the  fact  that  they  are  not  correctly  interpreting 
the  measurement  aspect  of  each  pictured  situation.  For  example, 
in  the  picture  of  the  man  picking  tomatoes,  attention  should  be 
focused  on  the  tomatoes.  You  will  need  to  discuss  such  situations 
with  these  children  and  help  them  to  sense  that  phase  of  the  pic¬ 
tured  situation  that  relates  it  to  one  or  another  of  the  measuring 
instruments  shown. 

•  Have  all  pupils  collect  pictures  and  make  scrapbooks  or 
posters  involving  measuring  instruments  and  their  uses.  This 
activity  could  be  developed  from  either  of  two  points  of  view: 

a.  Paste  a  picture  of  a  measuring  instrument  in  the  center  of 
the  page  or  poster.  Then  paste  other  pictures  around  this  central 
one  which  show  situations  in  which  the  measuring  instrument 
would  be  used  appropriately. 

b.  Paste  a  picture  of  a  social  situation  in  the  center  of  the 
page  or  poster.  Then  paste  other  pictures  around  this  central 
one — pictures  of  different  measuring  instruments  that  could  be 
used  appropriately  in  relation  to  the  central  social  situation. 

•  More  capable  children  may  extend  the  discussion  of  measuring 
instruments  and  their  uses  to  include  additional  instruments,  less 
common  uses  of  such  instruments,  and  some  mention  of  units  of 
measurement  associated  with  various  measuring  instruments. 
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Length,  weight,  temperature,  capacity,  speed 


Teaching  Book  One,  Second  Half,  Page  70  (Period  Test) 

Pupil’s  Objective 

To  show  proficiency  in  selected  number  abilities  acquired 
thus  far. 

New  Word. 


marbles 

Background 

The  following  abilities  are  involved  on  this  test  page : 

•  Completing  statements  for  pairs  of  parts  of  a  set  of  7  things 

•  Showing  pairs  of  A.  facts  or  S.  facts  for  parts  of  a  set  of  7 
things 

•  Recalling  A.  facts  and  S.  facts 

•  Showing  the  sum  for  the  addition  of  three  addends 

•  Interpreting  notation  of  the  decimal  numeration  system 

•  Showing  points  in  a  closed  path,  outside  a  closed  path,  and 
inside  a  closed  path 

•  Identifying  halves  of  a  single  thing 

•  Differentiating  between  problems  which  require  addition  for 
their  solution  and  those  which  require  subtraction 

Using  the  Text  Page 

•  All  activities  should  be  familiar  to  the  children.  Be  certain 
that  the  nature  of  each  activity  is  understood  before  permitting 
the  children  to  work  independently.  You  may  wish  to  let  the 
children  work  the  exercises  one  by  one  as  you  give  directions,  or 
you  may  have  all  directions  read  at  once.  Circulate  among  the 
children  to  observe  them  at  work. 

•  In  each  of  Ex.  la-lc  have  the  children  write  in  the  two 
ways  indicated  about  each  set  of  7  things  and  the  pairs  of  parts 
pictured. 

•  In  each  example  of  Ex.  2,  have  the  children  finish  each  in¬ 
complete  number  sentence  to  show  an  addition  or  a  subtraction 
fact. 

•  In  the  first  part  of  Ex.  3,  have  the  children  show  the  number 
of  tens  and  ones  indicated  by  the  given  numeral;  then  they  may 
proceed  to  write  the  numeral  for  the  indicated  tens-and-ones 
expression. 

•  In  Ex.  4,  one  dot  shows  a  point  in  the  path.  Have  the  chil¬ 
dren  name  P  the  point  shown.  Another  dot  shows  a  point  in  the 
outside.  Have  them  name  0  this  point  shown.  Similarly,  have 
them  name  I  the  point  shown  in  the  inside. 

•  In  Ex.  5,  have  children  ring  “Yes”  if  the  picture  shows 
halves  or  “No”  if  it  does  not  show  halves. 

•  In  Ex.  6  and  7,  children  are  to  write  the  number  sentence 
and  the  answer  for  each  problem. 

Individualizing  Instruction 

Since  this  is  a  unit  test,  you  will  want  to  check  the  results 
of  the  children’s  work  very  carefully.  To  help  you  in  selecting 
material  for  whatever  reteaching  and  follow-up  you  consider 
necessary,  the  following  listing  is  provided.  In  it,  each  test  item 
is  related  to  earlier  text  pages  on  which  relevant  developmental 
work  was  studied. 

Ex.  1 :  pages  49,  52-55,  62-65 

Ex.  2:  pages  28,  37,  47,  65 

Ex.  3:  page  50 

Ex.  4:  page  57 

Ex.  5:  page  61 

Ex.  6-7 :  pages  55,  58,  68 


Unit  test 


1 


70  (Second  Half) 

Do  You  Know? 


1.  Finish  the  work. 


7;  6  and  -1  -5  +  2  =  ~j  7  -  3  =  M- 

7;  1  and  6  2  5  =  ~[  ~f  —  *-j-  =  3 


2.  Finish  the  work. 

4  +  2  = 

0 

6  -  3  = 

0 

1  +  4  = 

0 

5-4-| 

0 

6-5-| 

m 

2  +  3  = 

0 

3  +  3  = 

0 

6-2-| 

0 

1  +  5  = 
6  -  4  = 


1+3  +  2 
2+1+2 


3. 


69 

.  .6..  tens  and  ones 

£0 

8  tens  and  0  ones 

6.  Write  your  work. 

Jack  has  6  marbles.  Little  Tom 
takes  3  of  the  marbles.  Find  how 
many  marbles  Jack  has  then. 

&  ~  3  =  3 _  3_  marbles 


7.  Write  your  work. 

Patty  has  2  cakes  and  Susan 
has  4  cakes.  Find  how  many 
cakes  they  have  together. 

...  ?+  =  fc _ cakes 


[186] 


Discussion  of  the  Eighth  Period  of  Instruction 


Objectives  for  the  Eighth  Period 
of  Systematic  Instruction 

1.  For  sets  with  as  many  as  8  members,  ability  to 

a.  partition  a  set  into  a  pair  of  parts 

b.  identify  and  show  the  number  of  members  for  the  total  set  and 
for  each  of  the  two  parts 

2.  For  the  addition  of  two  counting  numbers  (sum  as  great  as  8), 
ability  to 

a.  show  an  addition  fact  or  a  pair  of  addition  facts  for  a  given  set 
representation 

b.  show  a  set  representation  for  a  given  addition  fact  or  pair  of 
addition  facts 

c.  show  the  sum  of  two  numbers 

d.  associate  and  use  an  appropriate  addition  fact  with  a  verbal 
problem  statement 

3.  For  the  subtraction  of  one  counting  number  from  another  (as  great 
as  8),  ability  to 

a.  show  a  subtraction  fact  or  a  pair  of  subtraction  facts  for  a  given 
set  representation 

b.  show  a  set  representation  for  a  given  subtraction  fact  or  pair  of 
subtraction  facts 

c.  show  the  answer 

d.  associate  and  use  an  appropriate  subtraction  fact  with  a  verbal 
problem  statement 

4.  For  sums  as  great  as  10,  ability  to: 

a.  add  1  or  2  to  a  counting  number* 

b.  add  a  counting  number  to  1  or  2 

c.  interpret  and  show  number-line  pictures  for  such  additions 

5.  For  subtraction  from  counting  numbers  as  great  as  10,  ability  to 

a.  subtract  1  or  2* 

b.  subtract  a  counting  number  that  yields  an  answer  of  1  or  2 

c.  interpret  and  show  number-line  pictures  for  such  subtractions 

6.  Extend  intuitive  understanding  of  the  idea  that  subtracting  a  par¬ 
ticular  number  is  the  inverse  of  (“undoes”)  adding  that  same  number 

7.  Extend  ability  to  show  the  unknown  one  of  three  numbers  in  an 
addition  fact  or  a  subtraction  fact 


8.  Extend  understanding  of  special  simple  closed  paths  such  as  the 
circle,  the  triangle,  the  rectangle,  and  the  square 

Mathematical  Background  for  the  Eighth  Period 
of  Systematic  Instruction 

Thus  far,  each  counting  number  or  whole  number  has  been 
associated  with  a  set  of  things.  Similarly,  the  operations  of 
addition  and  subtraction  have  been  associated  with  set 
manipulations. 


0  1  23456789  10  11 

Now  we  introduce  the  association  of  a  number  with  a  point 
on  a  line.  We  may  think  of  a  line  as  an  “unending”  extension  of 
a  line  segment  beyond  each  of  its  end  points.  A  line  is  a  set  of 
points  such  that,  for  any  two  points  in  the  line,  the  union  of 
those  two  points  and  all  points  between  them  is  a  line  segment. 

A  B 


In  this  particular  illustration,  line  segment  AB  is  a  proper 
subset  of  the  line  containing  points  A  and  B. 

We  may  associate  the  operations  of  addition  and  subtraction 
with  appropriate  movements  on  a  number-line  picture : 


0123456789 


*  with  differentiated  extension  to  sums  as  great  as  20 


New  Words  by  Pages  in  the  Eighth  Period  of  Instruction 

No  more  than  three  new  words  are  used  on  a  page  and  each 
new  word  is  used  at  least  twice  on  that  page. 

lb.  than  80.  spent  81.  time 

77.  an  window  92.  boats 

78.  name 
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NOTES 


. 


i 


) 


' 
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Teaching  Book  One,  Second  Half,  Page  71 


Pupil’s  Objective 

To  study  a  set  of  8  things  and  pairs  of  its  parts  in  preparation 
for  work  with  the  addition  and  subtraction  facts  having  sum  8. 

Background 

On  this  page  we  present  the  various  pairs  of  parts  associated 
with  a  set  of  8  things.  A  set  of  8  things  may  be  partitioned  into 

parts  of  7  things  and  1  thing  (or  1  thing  and  7  things) ;  or  into 

parts  of  6  things  and  2  things  (or  2  things  and  6  things) ;  or  into 

parts  of  5  things  and  3  things  (or  3  things  and  5  things) ;  or  into 

parts  of  4  things  and  4  things. 

Teacher’s  Preparation 

Have  available  a  flannel  board  with  cutouts — preferably  sets 
of  8  things  with  a  “space  age”  connotation  such  as  jets,  rockets 
or  rocket  planes,  satellites,  helmets,  and  the  like. 

Pre-Book  Lesson 

•  Place  a  set  of  8  jets  (cutouts)  on  the  flannel  board,  grouping 
5  together  in  one  part  and  3  in  the  other.  Let  children  identify 
the  number  for  the  total  set  and  the  number  for  each  part.  Ask 
a  child  to  move  1  or  more  jets  from  one  part  to  the  other  and 
again  have  the  children  identify  the  numbers  for  the  total  set 
and  for  each  part.  Repeat  this  procedure  until  the  different  pairs 
of  parts  of  a  set  of  8  have  been  identified. 


•  Now,  write  the  following  parts-statements  on  the  chalkboard 
and  have  children  arrange  cutouts  on  the  flannel  board  to  show 
each  pair  of  parts  indicated. 

a.  8;  5  and  3  b.  8;  7  and  1  c.  8;  6  and  2  d.  8;  4  and  4 

8;  3  and  5  8;  1  and  7  8;  2  and  6 

Using  the  Text  Page 

Let  the  children  develop  a  familiarity  with  the  text  page  by 
naming,  with  your  help,  the  different  things  pictured  on  the  page. 
Work  Ex.  1  with  the  class  and  circulate  among  the  children  as 
they  record  the  answers.  Then,  let  them  complete  the  work  of 
Ex.  2-4  independently.  Upon  completion  of  this  work,  let  a 
child  explain  why  the  two  parts  in  Ex.  4  are  expressed  in  only 
one  parts-statement. 

Individualizing  Instruction 

•  Let  all  pupils  prepare  posters  showing  a  set  of  8  things  and 
pairs  of  its  parts.  This  may  be  done  by  cutting  and  pasting  or 
by  drawing  pictures.  All  the  pictures  for  a  given  poster  may  be 
based  on  one  central  theme:  space  travel,  animals,  toys,  cars, 
and  so  on. 

•  As  in  previous  similar  situations,  slower  learners  may  be 
given  extra  practice  in  discovering  the  pairs  of  parts  of  a  set 
of  8  by  using  common  manipulative  materials  found  in  the  class¬ 
room. 

•  Use  guides  for  slower  learners  from  Pegboard  Discovery  Guides*. 

•  More  capable  children  may  carry  the  poster  activity  suggested 
for  all  pupils  a  step  further  by  preparing  sets  of  exercises  similar 
to  those  of  the  text  page;  picturing  pairs  of  parts  and  writing 
statements  about  them. 

•  Have  all  pupils  engage  in  appropriate  games  (see  pages 
[220]— [232]) .  Selections  may  be  made  from  the  following :  Climb 
the  Ladder  (3);  Fish  (3);  Guess  Again  (4);  The  Wizard  (7). 

•  See  9R  and  9S,  page  [215]. 


Separating  a  set  into  two  subsets 
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Teaching  Book  One,  Second  Half,  Page  72 


Pupil’s  Objective 

To  learn  the  pair  of  addition  facts  7  +  1—8  and  1+7  =  8. 

Background 

This  is  the  first  page  of  a  sequence  of  pages  that  deal  with 
pairs  of  addition  facts  having  8  as  the  sum.  Here  we  develop  ex¬ 
plicitly  the  pair  of  facts  7  +  1=8  and  1  +  7  =  8. 

Teacher’s  Preparation 

Have  available  a  flannel  board  and,  if  possible,  cutouts  that 
may  be  related,  directly  or  indirectly,  to  Westerns.  Indian 
feather  headbands,  cardboard  spears,  and  bows  and  arrows  for 
dramatizations  by  children  may  be  made  from  colored  construc¬ 
tion  paper.  A  single  track  of  the  Ginn  Arithme-Stick  should  be  pro¬ 
vided  for  various  groups  of  children  and  the  chalkboard  should 
show  an  exercise  similar  to  Ex.  1  of  the  text  page. 

Pre-Book  Lesson 

•  If  Indian  headbands  have  been  made,  provide  8  children 
with  these  and  then  say:  A  group  of  Indians  set  out  on  a  hunt¬ 
ing  trip.  Seven  carried  spears.  Call  7  children  with  cardboard 
spears  to  the  front  of  the  room.  One  carried  a  bow  and  arrow. 
Call  1  child  with  a  bow  and  arrow  to  the  front  of  the  room. 
How  many  Indians  went  hunting  in  all? 

•  Try  another  dramatization  with  Indians  to  show  the  pair  of 
parts  7  and  1  in  a  different  order.  As  the  dramatization  pro¬ 
gresses,  children  may  be  asked  to  show  the  parts  on  their  Arithme- 
Sticks,  and  then  identify  the  number  for  the  total  set. 

•  Use  the  flannel  board  and  cutouts  to  illustrate  the  pair  of 
parts  7  and  1  in  two  ways  (as  7  and  1  and  1  and  7).  As  the 
flannel-board  work  progresses,  let  a  child  complete  the  work 
of  the  chalkboard  illustration  to  show  the  pair  of  related  A. 
facts  7  +  1=8  and  1  +  7  =  8. 

Using  the  Text  Page 

•  Explain  that,  in  each  of  Ex.  1  and  2,  the  children  are  to 
identify  the  numbers  for  the  parts  and  then  show  the  pair  of 
addition  facts. 

•  In  Ex.  3  and  4,  children  are  to  identify  the  number  of 
circles  shown  and  then  represent  more  as  indicated.  Have  the 
children  study  the  two  sets  of  circles  shown  in  each  of  these  two 
exercises  and  then  show  the  indicated  pairs  of  addition  facts. 
Allow  the  children  to  complete  the  work  independently  as  you 
circulate  among  them,  checking  their  progress  and  providing 
help  as  needed. 

Individualizing  Instruction 

•  Let  slower  learners  have  practice  in  telling  about  and  show¬ 
ing  pairs  of  parts  of  a  set  of  6,  a  set  of  7,  and  a  set  of  8  with 
the  help  of  the  Arithme-Stick.  Let  them  also  manipulate  sets  of 
small  classroom  objects  for  the  same  purpose.  However,  children 
are  gradually  to  be  guided  away  from  the  use  of  these  objects, 
and  encouraged  to  use  them  only  to  verify  results  of  work  com¬ 
pleted  without  the  help  of  manipulative  materials. 

•  Let  more  capable  children  finish  the  work  below  and  show 
pairs  of  addition  facts  and  subtraction  facts  to  go  with  each 
exercise. 

8 ;  5  and _  8 ;  3  and _ 

8 ;  4  and _  8 ;  6  and _ 

8;  land _  8;  2  and _ 


•  All  pupils  may  cooperate  in  making  cards  for  parts-statements 
for  a  set  of  7  things  and  the  corresponding  A.  and  S.  facts.  On  . 
one  side,  they  should  show  the  numbers  for  the  set  and  its  parts. 
On  the  other  side,  they  are  to  show  the  pair  of  addition  facts  or 
subtraction  facts  using  these  numbers. 


7 ;  2  and  5 

2  +  5  =  7 
.5  +  2  =  7 

7;  4  and  3 

7-4  =  3 
7-3  =  4 

-  72  (Second  Half)  - 

The  Pair  of  A.  Facts  Using  Seven,  One,  and  Eight 

7  in  one  part 
...  L-  in  the  other  part 
What  is  the  pair  of  A.  facts? 

7+1  =  £ 

1  +  7  =8- 


2. 

1  in  one  part 
J-  in  the  other  part 
What  is  the  pair  of  A.  facts? 

1  +  7  =  y 

7+  i  =  y 


3.  How  many 
are  here? 

o 


Draw  7. 


°o 

°o0o°0 


Show  the  pair  of  A.  facts. 

I  +  7  =  Z 

7  -M  =  S' 


4.  How  many 
are  here?  7 

oO 

o 


Draw  1. 


o 


o  O 
O  O 

Show  the  pair  of  A.  facts. 

7  t  i  -  r 

I  t  7  =  8- 
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Use  of  Commutative  Property  of  Addition 


5.  From  7+1=8,  show  the  other  A.  fact  of  the  pair.  I  +  7  ~  8* 


Teaching  Book  One,  Second  Half,  Page  73 


Pupil’s  Objective 

To  learn  the  pair  of  addition  facts  6  +  2  =  8  and  2  +  6  =  8. 

Background 

On  this  page  we  develop  the  pair  of  addition  facts  6  +  2  =  8 
and  2  +  6  =  8.  The  pattern  of  development  is  similar  to  that 
for  text  page  72. 

Teacher’s  Preparation 

Supply  each  child  with  8  square  or  circle  shapes.  The  Arithme- 
Sticks  used  in  the  preceding  lesson  will  prove  equally  useful  here. 
Show  on  the  chalkboard  an  incompleted  exercise  similar  to  Ex.  3 
of  the  text  page,  using  different  shapes. 

Pr e-Book  Lesson 

•  Tell  the  children  that  they  are  going  to  solve  a  problem  with 
the  help  of  the  8  shapes  which  they  are  to  place  on  their  desks. 

Six  children  are  helping  the  teacher  to  clean  the  room. 

Two  more  children  come  to  help.  How  many  children  are 
cleaning  the  room? 

Let  the  children  show  the  parts  6  and  2  with  their  square  (or 
circle)  shapes  to  represent  the  parts  indicated  in  the  problem. 
Ask  a  child  to  show  on  the  chalkboard  the  pair  of  addition  facts 
using  6,  2,  and  8. 


•  Encourage  children  to  tell  other  problems  involving  the  pair 
of  parts  6  and  2.  Let  some  children  use  the  Arithme-Stick  and 
others  the  geometric  shapes  to  show  the  pairs  of  parts  in  the 
problems  volunteered  by  children. 

•  Now  point  to  the  chalkboard  illustration  and  select  a  child 
to  draw  the  6  additional  items  called  for.  Let  another  child 
identify  the  number  for  each  part  and  the  number  for  the  total 
set  and  let  a  third  child  show  the  pair  of  addition  facts  using  2, 
6,  and  8. 

Using  the  Text  Page 

Since  this  text  page  parallels  the  work  of  the  preceding  page, 
the  children  should  be  allowed  to  work  independently.  Circulate 
among  the  children,  observing  their  methods  and  giving  help  as 
necessary. 

Individualizing  Instruction 

The  Individualizing-Instruction  section  suggested  for  text 
page  72  may  be  adapted  for  use  with  this  page  in  addition  to 
the  following: 

All  pupils  may  devise  a  page  of  exercises  similar  to  Ex.  3  and 
4  of  text  page  73.  They  may  show  circles,  squares,  or  triangles 
of  the  same  or  different  sizes. 


-  73  (Second  Half)  - 

The  Pair  of  A.  Facts  Using  Six,  Two,  and  Eight 


2. 

2  in  one  part 
.  in  the  other  part 
What  is  the  pair  of  A.  facts? 

2+6  =  6* 

6+  2  =  £ 


3.  How  many 
are  here? 


Draw  6. 


A 


A 


A  A  A 
A  A  A 


4.  How  many 
are  here?  -A 

A  A 

% 


Draw  2. 

A 

A 


Show  the  pair  of  A.  facts. 

2  +  6  =  S 

6  1-2  =  6* 


Show  the  pair  of  A.  facts. 

6+2  =  6* 

2  +  6  =  6* 


5.  From  6  +  2=8,  show  the  other  A.  fact  of  the  pair. 


2+6  =  6" 


Use  of  Commutative  Property  of  Addition 


[191] 


Teaching  Book  One,  Second  Half,  Page  74 


Pupil’s  Objective 

To  learn  the  pair  of  addition  facts  5  +  3  =  8  and  3  +  5  =  8. 


Background 

Here  we  follow  the  same  pattern  of  development  as  for  the 
preceding  text  pages,  72  and  73,  and  we  present  the  pair  of  addi¬ 
tion  facts  5  +  3  =  8  and  3  +  5  =  8. 


Teacher’s  Preparation 

Have  available  a  flannel  board  with  circle-shape  cutouts  — 
7  red  and  7  blue;  and  several  tracks  of  Ginn  Arithme-Sticks  for 
groups  of  children. 


Pre-Book  Lesson 

•  Place  5  red  circle  shapes  and  3  blue  circle  shapes  on  the 
flannel  board.  Have  the  children  place  sets  of  5  and  3  beads  on 
their  Arithme-Sticks.  As  they  examine  both  the  flannel-board  dis¬ 
play  and  the  Arithme-Sticks,  have  them  tell  the  numbers  for  each 
part  and  for  the  total  set.  Ask:  Who  can  tell  about  a  set  of  8 
things  and  this  pair  of  parts  in  two  ways?  What  pair  of  addi¬ 
tion  facts  can  you  show  on  the  chalkboard  using  5,  3,  and  8? 

•  Use  the  flannel  board  and  circle-shape  cutouts  as  the  chil¬ 
dren  manipulate  their  Arithme-Sticks  to  review  the  pairs  of  parts 
of  8  things — 6  things  and  2  things  and  7  things  and  1  thing. 

Using  the  Text  Page 

The  work  of  this  text  page  will  be  familiar  to  your  pupils, 
so  they  should  proceed  independently.  Once  Ex.  1-5  have  been 
completed,  you  may  wish  to  have  a  class  discussion.  Have  the 
pair  of  facts  for  each  exercise  shown  on  the  chalkboard. 


Individualizing  Instruction 


Adapt  previously  suggested  activities  (see  pages  [190]— [1 91]) 
for  use  with  text  page  74. 

More  capable  children  may  complete  the  following  to  show  addi¬ 
tion  facts  having  sums  7  and  8 : 


3+  □  =  8 
2+  □  =  8 
7  +  1  =  □ 
□  +2  =  7 
4+  □  =7 


□  +  3  =  8 
1  +  □  =  7 
2  +  6=  □ 
7+  □  =8 
5  +  □  =7 


Reminder 

Remember  to  maintain  the  children’s  ability  to  identify  single 
objects  cut  into  halves  and  to  identify  each  of  the  two  parts  of 
the  same  size  as  one  half. 

Cut  some  objects  into  two  and  more  parts — sometimes  parts 
of  the  same  size,  sometimes  not.  Also  show  pictures  or 
diagrams  of  single  objects  and  geometric  figures  cut  in  these 
ways.  Emphasize  that  an  object  has  been  cut  into  halves  only 
when  (a)  it  has  been  cut  into  two  parts,  and  ( b )  the  parts  are  of 
the  same  size.  Also  emphasize  that  a  part  of  an  object  may  be 
called  one  half  only  when  it  is  one  of  the  two  parts  of  the  same  size. 


-  74  (Second  Half)  - 

The  Pair  of  A.  Facts  Using  Five,  Three,  and  Eight 


1. 


2. 

3  in  one  part 

-  in  the  other  part 

What  is  the  pair  of  A.  facts? 

3  +  5  =  8 

5+3  =  8- 


5  in  one  part 
in  the  other  part 
What  is  the  pair  of  A.  facts? 

5  +  3  =  8 

3+5=8- 


3.  How  many 

are  here?  3  Draw  5. 

□  □  □ 


□ 


□ 


□ 

□  □ 


What  is  the  pair  of  A.  facts? 

3+5  =  8- 

5+3=8 


4.  How  many 
are  here?  -5_ 


Draw  3. 


□  □ 


□ 


□ 


□ 


□ 


□ 


□ 


What  is  the  pair  of  A.  facts? 

5+3  =  8 

3+5  =  8 


5.  From  5  +  3  =  8,  show  the  other  A.  fact  of  the  pair. 


[192] 


Use  of  Commutative  Property  of  Addition 


3+5  =  8 


Teaching  Book  One,  Second  Half,  Page  75 


Pupil’s  Objectives 

(a)  To  learn  the  addition  fact,  4  +  4  =  8;  (b)  to  review  all 
addition  facts  having  sum  8 ;  and  (c)  to  review  selected  addition 
facts  having  sums  6  and  7. 

Background 

Here  we  conclude  the  presentation  of  addition  facts  having 
the  sum  of  8.  In  this  instance  there  is  just  one  addition  fact — 
4  +  4  =  8. 

Teacher’s  Preparation 

Have  available  the  flannel  board  and  a  set  of  8  cutouts — 
circle  or  square  shapes;  a  track  of  the  Ginn  Arithme-Sticks.  The 
children  should  be  provided  with  a  set  of  numeral  cards  for  the 
numbers  1-7. 

On  the  chalkboard,  show  a  set  of  incomplete  number  sentences 
similar  to  those  of  Ex.  3  of  the  text  page : 

4  +  □  =  8  3  +  □  =  7 

7  +  □  =  8  5  +  □  =  7 

Pr e-Book  Lesson 

•  Discuss  the  game  Think  and  Show  with  the  children.  In¬ 
struct  them  to  arrange  on  their  desks  their  numeral  cards  for  the 
numbers  1-7.  On  the  flannel  board  or  on  Arithme-Sticks  you  will 


-  75  (Second  Half)  - 

The  One  A.  Fact  Using  Four,  Four,  and  Eight 


4  in  one  part 
+L  in  the  other  part 
What  is  the  A.  fact? 

4  +  m-  =  r 

Is  there  a  pair  of  A.  facts 
for  4,  4,  and  8?  Np - 


2.  How  many 
are  here? 


□  □ 
n  □ 


Draw  4. 

□  □ 

□  □ 


Now  show  the  A.  fact. 

4  4-  4  = 

Is  there  a  pair  of  A.  facts 
for  4,  4,  and  8?  N  Q - 


show  one  part  of  a  total  set  of  8  things.  The  children  are  to 
think  of  the  other  part  and,  when  you  say,  “Show,”  they  are  to 
show  (with  a  numeral  card)  the  correct  number  for  the  other 
part.  In  this  way,  review  all  pairs  of  parts  of  a  set  of  8  things. 
After  all  children  have  shown  that  4  is  the  number  of  the  other 
part,  in  response  to  your  representing  a  set  of  4,  show  a  set  of 
8  beads  or  8  cutouts  in  parts  of  4  and  4.  Ask:  Can  we  tell  in 
two  ways  about  a  set  of  8  things  and  its  parts  4  things  and  4 
things?  Why  can’t  we  show  a  pair  of  addition  facts  using  4,  4, 
and  8?  Help  pupils  to  realize  that  there  is  only  one  addition 
fact  when  equal  numbers  are  added. 

•  You  may  continue  the  Think  and  Show  game  in  connection 
with  the  chalkboard  exercises  previously  prepared.  The  number 
for  one  part  is  indicated  in  each  number  sentence.  Let  the 
children  first  show  the  number  for  the  other  part  using  the 
appropriate  numeral  card  and  then  have  a  child  write  the  correct 
numeral  to  complete  the  sentence  on  the  chalkboard. 


Using  the  Text  Page 

The  activities  of  this  text  page  are  familiar  to  all  children. 
However,  let  children  ask  questions  before  allowing  them  to  work 
the  page  independently.  If  there  are  only  a  few  isolated  ques¬ 
tions,  take  these  up  with  the  children  involved  while  the  re¬ 
mainder  of  the  class  is  working.  Observe  the  children  as  they 
work.  Upon  the  completion  of  Ex.  3  and  4,  call  for  oral  re¬ 
sponses  in  order  to  locate  difficulties. 


Individualizing  Instruction 

•  Use  your  observations  made  as  the  children  worked  text 
pages  72-75  to  plan  any  additional  instruction  that  may  be 
necessary. 

Exercises  similar  to  the  following  may  prove  useful  for  all 
pupils : 

5 ;  3  and _  7 ;  2  and  _ 

- + - = -  - + - = - 

- + - = -  - + - = - 


6;  4  and. 

_ +  _ 

_ +  _ 


8;  6  and 

_ +  _ 

_ +  _ 


•  More  capable  children  should  be  made  aware  of  the  fact  that 
as  they  have  been  developing  the  addition  and  subtraction  facts 
having  sums  5-8,  they  have  been  simultaneously  working  with 
many  names  for  each  of  the  numbers  5,  6,  7,  and  8. 

Have  these  children  prepare  a  chart  similar  to  the  following, 
entitled  Other  Names  for  Numbers: 


Jive 

six 

seven 

eight 

3  +  2 

5  +  1 

4  +  3 

6  +  2 

2  +  3 

4  +  2 

5  +  2 

3  +  5 

1+4 

1+5 

6  +  1 

4  +  4 

Encourage  these  children  to  think  of  as  many  other  names 
for  a  number  as  they  can  and  accept  any  discoveries  that  they 
may  make  on  their  own,  such  as,  3  +  3  +  1 ,  and  so  on. 


Finishing  number  sentences 


[193] 


Teaching  Book  One,  Second  Half,  Page  76 


Pupil’s  Objectives 

(a)  To  learn  how  to  use  a  number-line  picture  to  illustrate 
addition;  (b)  to  review  in  a  new  setting  addition  facts  in  which 
1  is  added  to  a  number;  and  (c)  to  further  understand  that  the 
whole  number  directly  following  a  given  whole  number  is  one 
greater  than  the  given  number. 

New  Word 

than 

Background 

Up  to  the  present  time  a  counting  number  has  been  inter¬ 
preted  essentially  as  a  property  of  a  set  of  objects.  The  idea  of 
one  number  being  greater  than  another  has  been  related  to  the 
idea  that  a  set  with  a  particular  number  property  may  have  more 
members  than  a  set  with  another  number  property.  Also,  the 
operation  of  addition  has  been  interpreted  in  relation  to  the  union 
of  disjoint  sets. 

Here  we  introduce  a  different  interpretation  of  the  counting 
numbers  and  the  number  zero,  we  introduce  a  different  interpre¬ 
tation  of  “greater  than,”  and  we  introduce  a  different  interpreta¬ 
tion  of  the  addition  operation.  Now  we  associate  the  counting 
numbers  and  the  number  zero  with  points  in  a  line  rather  than 
with  sets  of  objects.  We  introduce  a  number-line  picture  and  inter¬ 
pret  addition  in  relation  to  it.  For  this  first  work,  we  restrict  our¬ 
selves  simply  to  adding  1  to  a  counting  number  not  greater  than  9. 

Teacher’s  Preparation 

Draw  the  following  number-line  picture  on  the  chalkboard : 


01  23456789  10 

Pre-Book  Lesson 

•  Call  attention  to  the  number-line  picture  on  the  chalkboard 
and  discuss  these  basic  features  with  the  class: 

a.  The  arrowheads  near  the  ends  of  the  number  line  shown 
indicate  that  the  line  extends  on  and  on  in  both  directions. 

b.  There  are  11  points  shown  by  dots  equally  spaced;  the 
points  shown  represent  the  whole  numbers  0-10  in  serial  order. 

•  Discuss  the  order  of  the  numerals  and  the  fact  that,  from 
left  to  right,  greater  numbers  are  shown.  Ask:  How  does  the 
number-line  picture  show  that  eight  is  greater  than  seven? 
Does  the  number-line  picture  show  that  seven  is  greater  than 
or  less  than  six? 

•  Now,  let  us  see  how  the  number-line  picture  helps  us  to  find 

the  answer  when  adding  1  to  a  number.  Start  at  the  point  shown 
for  0  and  draw  a  loop  with  an  arrowhead  to  the  point  shown 

for  5.  Let  a  child  count  the  points  involved  (after  0)  and  then 
tell  the  number  being  shown  (5).  Then,  start  at  the  point  shown 
for  5  and  draw  a  loop  (^~'»)  to  the  point  shown  for  6  and  ex¬ 
plain  to  the  class  that  this  arrow  is  to  show  the  addition  of  1  to  the 

5  already  shown.  Write  5  -f-  1  = -  on  the  chalkboard  and 

have  a  child  use  the  number-line  picture  to  complete  the  number 
sentence.  Explain  that  the  sentence  showing  the  addition  of  1 
to  5  also  shows  that  the  number  one  greater  than  5  is  6.  Repeat 
this  activity- several  times  to  establish  the  idea  of  7  greater  than. 


Using  the  Text  Page 


Work  Ex.  1-3  with  the  children  using  the  procedure  suggested 
in  the  Pre-Book  Lesson.  Then,  instruct  the  children  that  they 
may  use  the  number-line  picture  in  Ex.  4  to  help  them  work  Ex.  4 
and  5  independently.  Observe  the  children  at  work  and  give 
help  as  needed. 


[194] 


Individualizing  Instruction 

•  Let  slower  learners  use  the  text-page  number-line  pictures  as 
guides  in  working  several  examples  involving  finding  the  number 
that  is  1  greater  than  a  given  number.  Helpers  from  among  your 
more  capable  children  may  be  selected  for  this  activity. 

•  For  more  capable  children,  provide  a  number-line  picture  show¬ 
ing  0-19.  Let  them  show  the  addition  of  1  to  the  numbers  10-19 
and  write  the  work  as  follows : 

10  +  1  =  11;  11  +  1  =  12;  12  +  1  =  13;  and  so  on. 


-  76  (Second  Half)  - 

One  Greater 

7"’^% _ 

01  23456789  10 


What  number  is  1  greater  than  1?  1  +  1  = 


What  number  is  1  greater  than  2? 


6  7  8 


2  +  1 


9 


10 


What  number  is  1  greater  than  3? 


6  7  8 


3  +  1 


9  10 


10 


What  number  is 
a.  1  greater  than  4? 

4  +  1  =  JL 

d.  1  greater  than  7? 

7  +  1  =  JL 


b.  1  greater  than  5? 

5  +  1  =  _6_ 

e.  1  greater  than  8? 

8  +  1  =  3- 


c.  1  greater  than  6? 

6  +  1  =  JL 

f.  1  greater  than  9? 

9  +  1  =  1Q_ 


5.  Write  the  answers. 


6  +  1  = 

7 

2  +  1  = 

3 

9  +  1  -  IQ1 

4  +  1  = 

5 

7  +  1  = 

z 

8  +  1  = 

7 

3+1-0 

5  +  1  = 

6 

Using  a  number-line  picture  for  addition 


Pupil’s  Objectives 


Teaching  Book  One, 


(a)  To  relate  knowledge  of  the  Commutative  Property  of  Addi¬ 
tion  and  adding  1  in  completing  number  sentences;  and  (b)  to 
review  selected  addition  facts. 


New  Word 

an 


Second  Half,  Page  77 


01  2345678 


01  2345678 


9  10 


9  10 


Background 

On  the  preceding  page  we  used  a  number-line  picture  to  aid  in 
the  development  of  the  addition  of  1  to  a  counting  number. 
Here,  on  text  page  77,  we  utilize  the  Commutative  Property  of 
Addition  to  develop  the  idea  of  adding  a  counting  number  to  1 . 

Teacher’s  Preparation 

On  the  chalkboard,  show  several  exercises  representing  those 
of  the  text  page.  Also  draw  two  number-line  pictures  showing 
points  for  whole  numbers  as  great  as  10. 

Pre-Book  Lesson 

•  For  a  pair  of  incomplete  number  sentences  such  as 
7  +  1  =  □ ,  so  1  +  7  =  □ ,  use  your  pair  of  number-line  pic¬ 
tures  as  shown  at  the  right  above : 


77  (Second  Half) 

One  in  Addition 


1.  4  +  1  = 

so  1  +  4  = 

4.  7  +  1  = 

so  1  +  7 


JL. 


2.  5  +  1  = 
so  1  +  5  =  ©. 

5.  8  +  1  =  _2_, 

so  1  +  8  =  3—. 


3.  6  +  1  =  (j), 

so  1  +  6  =  <7>. 

6.  9  +  1  =  i0_, 
so  1  +  9  =  JO.. 


7.  Write  the  answers. 


1  +  3  = 

4 

1  +  6  = 

7 

1  +  8  = 

<? 

1  +  2  = 

3 

1  +  5  = 

6 

1  +  9  = 

10 

1  +  4  = 

5 

1  +  7  = 

8- 

8.  Finish  each  of  these  to  show  an  A.  fact: 


5  +  GH  =  6 

1  +  A  =  4 

DU  +  2  = 

7  +  /l\  =  8 

1+0  =  8 

8  +  0  = 

4  +  ©  =  5 

0 

+ 

ii 

o 

©  +  i- 

©  +  8  =  9 

1  +  /£\  =  7 

DU  +  5  = 

6  +  0=7 

1  +  ©  =  5 

|> 

ii 

3 

9 

4 
6 

10 


9.  Finish  each  of  these  to  show  an  A.  fact: 


3  + 

y 

=  6 

1  + 

y 

=  5 

4  + 

2 

5  + 

2 

=  7 

2  + 

5_ 

=  7 

1  + 

6 

4  + 

3_ 

=  7 

5  + 

1 

=  6 

3  + 

4 

2 

2  + 

0 

=  6 

6  + 

1 

=  7 

3  + 

=  6 
=  7 
=  7 
=  5 


Help  the  children  to  understand  that  in  each  case  the  word  “so” 
introduces  a  conclusion  resulting  from  the  use  of  the  Commuta¬ 
tive  Property  of  Addition.  (Changing  the  order  of  adding  two 
numbers  does  not  change  the  sum.) 

•  For  incomplete  sentences  such  as  3  +  □  =  4,  and 
A  +  5  =  6,  help  the  children  to  associate  the  frame  with  the 
first  or  second  number  added.  The  following  number-line  picture 
may  be  helpful  in  finding  the  unknown  addend  to  complete  the 
number  sentence  3  +  □  =  4 : 


After  making  a  loop  from  the  point  shown  for  0  to  the  point 
shown  for  3,  show  that  a  loop  to  1  more  point  shown  will  reach 
the  point  shown  for  4.  (3  -|-  1  =  4) 

•  For  A  +  5  =  6,  help  the  children  to  see  that  A  +  5  =  6 
can  be  changed  to  5  +  A  =  6,  and  vice  versa.  Once  this  is 
understood,  you  may  use  the  number-line  picture,  as  explained 
above,  to  complete  5  +  A  =  6.  Then,  through  reversing  the 
addends,  pupils  conclude  that  5  +  1  =  6,  so  1+5  =  6. 

Using  the  Text  Page 

On  separate  paper,  have  all  pupils  draw  a  number-line  picture. 
Suggest  that  they  may  use  it  in  the  beginning  to  work  some  of 
Ex.  1-9,  but  should  gradually  try  to  think  the  answers  without  the 
help  of  a  picture.  Let  the  children  work  the  page  independently 
as  you  circulate  among  them  observing  their  methods  of  pro¬ 
cedure.  Pay  special  attention  to  their  working  of  Ex.  9  where 
some  examples  without  an  addend  of  1  appear.  Look  for  cases 
in  which  slower  learners  may  have  become  conditioned  to  writing 
“1”  for  the  unknown  addend. 

Individualizing  Instruction 

Have  slower  learners  fold  a  sheet  of  paper  to  make  4  columns. 
At  the  top  of  the  columns  have  them  copy  the  following  from  the 
chalkboard : 

5 ;  3  and  2  4 ;  3  and  1  7 ;  5  and  2  6 ;  4  and  2 

Below  each,  the  children  are  to  draw  circle,  square,  or  triangle 
shapes  in  pattern  arrangements  to  show  the  indicated  parts  of  the 
total  set.  Then,  below  the  pattern  arrangements,  they  are  to 
show  the  two  appropriate  addition  facts. 

Reminder 

Remember  to  provide  experiences  with  (a)  measuring  instru¬ 
ments  and  their  uses,  and  (b)  telling  and  showing  time  on  the 
hour.  Work  with  the  calendar  also. 


Use  of  Commutative  Property  of  Addition;  practice  with  addition  facts 


[195] 


9  +  1 


Teaching  Book  One,  Second  Half,  Page  78 


Pupil’s  Objectives 

(a)  To  use  a  number-line  picture  to  find  the  number  which  is 
2  greater  than  a  given  number;  and  (b)  to  review  addition  facts 
in  which  2  is  added  to  a  number. 

New  Word 

name 

Background 

Here  we  utilize  the  number-line  picture  to  develop  the  ability 
to  add  2  to  a  counting  number  and  also  to  develop  the  ideas  that 
when  2  is  added  to  an  even  number  the  sum  is  an  even  number  and  when 
2  is  added  to  an  odd  number  the  sum  is  an  odd  number. 

Teacher’s  Preparation 

Draw  a  number-line  picture  on  the  chalkboard  showing  points 
for  the  whole  numbers  0  through  10. 

Pr e-Book  Lesson 

•  Review  some  of  the  understandings  of  number-line  work 
done  previously  in  connection  with  the  addition  of  1  to  a  number. 
You  may  wish  to  have  children  demonstrate  their  understanding 
of  previous  work  by  using  the  chalkboard  number-line  picture  to 
illustrate  the  addition  of  1  to  selected  numbers  such  as  3,  5,  6, 
8,  and  so  on.  Be  sure  that  children  realize  that  each  demonstra¬ 
tion  reviews  the  one  greater  than  idea  as  well  as  an  addition  fact. 

•  Then,  guide  the  children’s  thinking  as  to  how  to  use  the 
number-line  picture  to  find  the  number  that  is  2  greater  than  3. 
The  first  loop  is  drawn  from  the  point  shown  for  0  to  the  point 
shown  for  3.  From  the  point  shown  for  3,  how  many  more 
points  shown  do  we  move?  (2)  At  what  point  shown  does  the 
arrow  point?  What  number  is  2  greater  than  3?  What  is  the 
addition  fact? 

•  Using  the  chalkboard  number-line  picture,  repeat  this  pro¬ 
cedure  to  show  numbers  2  greater  than  5,  6,  and  8,  and  the  asso¬ 
ciated  addition  facts. 

•  Now,  have  children  use  the  same  number-line  picture  to 
demonstrate  their  work  and  read  the  answer  for  each  of  the 
following  in  two  ways : 

1  +  2  =  □  4  +  2  =  □  7  +  2  =  □ 

In  reading  the  answer,  for  the  first  example,  children  should 
say,  “Two  greater  than  one  is  three,”  and  “One  plus  two  equals 
three.” 

Using  the  Text  Page 

The  work  of  the  Pre-Book  Lesson  should  have  prepared  chil¬ 
dren  to  work  most  of  the  page  independently.  A  quick  review 
of  the  even  and  odd  counting  numbers  as  discussed  on  page 
[176]  would  be  worthwhile  in  connection  with  the  two  related 
questions  in  Ex.  3.  (In  the  earlier  presentation,  children  discov¬ 
ered  that  the  number  two  greater  than  a  given  even  number  is 
also  an  even  number,  and  that  the  number  two  greater  than  a 
given  odd  number  is  also  an  odd  number.)  You  may  also  wish 
to  discuss  Ex.  1  before  commencing  the  independent  work.  Ex¬ 
plain  to  the  class  that  they  may  use  the  number-line  picture  of 
Ex.  3  to  help  them  work  Ex.  3  and  4,  but  that  they  should  gradu¬ 
ally  attempt  to  think  the  answers  without  referring  to  the  picture. 

Individualizing  Instruction 

•  For  slower  learners,  prepare  a  duplicated  version  of  the  fol¬ 
lowing,  or  similar,  work : 

[196] 


The  children  are  to  draw  a  ring  around  each  number-name  and 
draw  a  mark  to  the  correct  point  shown  in  the  number-line  pic¬ 
ture  that  you  have  prepared. 

•  More  capable  children  may  do  similarly  the  following  more 
difficult  version  of  the  same  work: 

C2  +  5)  5  +  2  7  +  2  4  +  2  8  +  2 


0 

1+4 


2  3 

1+5 


4  5  6  7  8 

3+2  6+2 


9  10 

1+8 


78  (Second  Half) 

Two  Greater 


1. 


012345678 
What  number  is  2  greater  than  1?  1  +  2  = 


10 


0  1  2  3  4  5 

What  number  is  2  greater  than  2? 


6  7  8 

2  +  2  =  © 


9  10 


3  « . .  .  «■» 

01  2  3456789  10 

What  number  is 

a.  2  greater  than  3?  b.  2  greater  than  5?  c.  2  greater  than  7? 

3  +  2  =  JL  5  +  2  =  J—  7  +  2=3— 

Is  each  answer  in  a,  b,  and  c  a  name  for  an  odd  number?  ^SS 
What  number  is 

d.  2  greater  than  4?  e.  2  greater  than  6?  f.  2  greater  than  8? 

4  +  2  =  h—  6  +  2=  iL  8  +  2  =  1£L 

Is  each  answer  in  d,  e,  and  f  a  name  for  an  even  number?  YfiS 


4.  Write  the  answers. 


5  +  2 


0 

2  +  2  =  *4 

7  +  2  = 

<7 

6  +  2  = 

0 

4  +  2  =  \b  | 

8  +  2  = 

10 

3  +  2  = 

5 

Using  a  number-line  picture  for  addition 


1  +  2  = 


Teaching  Book  One,  Second  Half,  Page  79 


Pupil’s  Objectives 

(a)  To  relate  knowledge  of  the  Commutative  Property  of  Addi¬ 
tion  and  adding  2  in  completing  number  sentences;  and  (b)  to 
review  selected  subtraction  facts. 

Background 

Here  we  follow  up  the  work  of  the  preceding  page  and  use  the 
Commutative  Property  of  Addition  to  develop  the  ability  to  add 
a  counting  number  to  2. 

Teacher’s  Preparation 

On  the  chalkboard,  draw  two  number-line  pictures  showing 
points  f6r  whole  numbers  as  great  as  10  and  arrow  loops  for 
addition  facts,  as  shown  below: 


01  23456789  10 


If  possible,  provide  each  child  with  10  circle  shapes:  8  red 
and  2  blue. 


Pre-Book  Lesson 

•  Have  the  children  place  3  red  circle  shapes  on  their  desks 
and  then  2  blue  shapes.  Ask  for  the  number  of  shapes  in  the 
total  set  as  well  as  for  the  associated  addition  fact.  Have  a  child 
point  to  the  number-line  picture  that  illustrates  this  addition  fact, 
and  then  write  the  appropriate  number  sentence  beside  the  pic¬ 
ture  (3  +  2  =  5).  Proceed  to  have  the  children  place  2  blue  circle 
shapes  on  their  desks  and  then  3  red  shapes.  Again,  ask  for  the 
number  of  shapes  in  the  total  set  and  for  the  addition  fact.  The 
number-line  picture  illustrating  this  fact  should  then  be  indi¬ 
cated  and  the  appropriate  number  sentence  written  beside  it 
(2  +  3  =  5).  Impress  upon  the  children  that  if  we  know  that 
3  +  2  =  5,  we  also  know  that  2  +  3  =  5,  since  changing  the 
order  of  adding  the  addends  does  not  change  the  sum. 

•  If  necessary,  repeat  the  number-line  picture  and  circle- 
shapes  activity  for  5  and  2,  1  and  2,  6  and  2,  and  so  on,  showing 
the  two  arrangements  for  the  parts.  Then,  write  the  following  on 
the  chalkboard : 

3+2=5  5+2=7  2+4=6  7+2=9 

Let  a  child  show  the  other  addition  fact  that  belongs  with  each 
of  these. 

•  Children  who  had  difficulty  on  text  page  77  and  with  the 
type  of  example  also  appearing  in  Ex.  8  of  this  text  page  should 
be  given  help  similar  to  that  discussed  in  the  Pre-Book  Lesson  on 
page  [195]. 


1.  4  +  2  = 
so  2  +  4  = 

4.  3  +  2  = 
so  2  4-  3  = 

7.  Write  the  answers. 
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Two  in  Addition 

©, 

2.  6  +  2  =  ®, 

3.  8  +  2 

©. 

so  2  +  6  =  C&). 

so  2  +  8 

5 

5.  5  +  2  =  _X, 

6.  7  +  2 

5 

so  2  +  5  =  JZ_. 

so  2  +  7 

10 


10 


2  +  5  = 

7 

2  +  2  = 

4 

2  +  8  = 

10 

2  +  6  = 

£ 

2  +  3  = 

_5 

2  +  1  = 

3 

2  +  7  = 

°l 

2  +  4  = 

6 

8.  Finish  each  of  these  to  show  an  A.  fact: 

6  + 

3  + 

2  + 

2  + 

9.  Finish  each  of  these  to  show  a  S.  fact: 


(D  -  8 

2  +  Q)  =  7 

/K  +  8  =  10 

E-s 

2  +  A\  =  3 

7  +  @  =  9 

+  2-9 

2  +  0  =  9 

13  +  6  =  8 

A-1 

3  +  2  =  6 

©  +  2  =  8 

<3>-5 

5  +  /X  =  7 

2  +  A  =  6 

6  -  2  = 

if 

7  -  1  = 

T 

7  -  4  = 

I 

7  -  3  = 

if 

6  -  4  = 

T 

7  -  2  = 

T 

7  -  6  = 

_L 

7  -  5  = 

T 

6  -  3  = 

I 

6  -  1  = 

T 

5  -  3  = 

T 

5  -  2  = 

_3_ 

Using  the  Text  Page 

•  As  with  similar  work  on  text  page  77,  have  the  children  first 
draw  a  number-line  picture  on  separate  paper.  Explain  to  the 
class  that  they  may  use  the  number-line  picture  to  help  them, 
but  only  until  they  can  think  the  answers  without  it.  Let  the 
children  work  Ex.  1-9  independently.  Give  help  to  slower  learners 
individually  or  in  small  groups. 

•  You  may  wish  to  call  special  attention  to  Ex.  9,  explaining 
that  children’s  circle  shapes  may  be  used  to  help  show  the  S. 
facts. 

Individualizing  Instruction 

•  As  additional  practice  to  help  all  pupils  understand  the  com¬ 
mutative  property,  you  may  write  the  following  incomplete  sen¬ 
tences  on  the  chalkboard : 

3  +  2  =  □  5  +  2  =  □  4  +  2  =  □ 

6  +  2  =  □  2  +  7=D  2  +  6  =  □ 

Direct  the  children  to  copy  and  finish  these  number  sentences 
and  show  the  other  addition  fact  that  belongs  with  each. 

•  More  capable  children  may  show  the  subtraction  fact  that  be¬ 
longs  with  each  of  the  subtraction  facts  shown  for  Ex.  9  of  the 
text  page. 


Use  of  Commutative  Property  of  Addition ;  practice  with  subtraction  facts 


[197] 


Teaching  Book  One,  Second  Half,  Page  80 


Pupil’s  Objectives 

(a)  To  develop  further  the  ability  to  solve  written  problems; 
and  (b)  to  maintain  ability  to  work  with  addition  and  subtraction 
facts. 

New  Words 

spent,  window 

Background 

It  may  be  helpful  to  review  briefly  the  developmental  sequence 
to  date  relating  to  problems  and  problem-solving.  In  the  begin¬ 
ning,  all  problems  were  read  by  the  teacher.  Later  on,  several 
problems  to  be  read  by  the  children  were  included  along  with 
others  read  by  the  teacher.  Now,  on  text  page  80,  all  three  prob¬ 
lems  are  to  be  read  by  the  children  themselves.  Because  of  the 
increasing  degree  of  abstractness  involved,  these  problems  may 
be  used  diagnostically  to  assess  levels  of  problem-solving  ability. 


these  objects.  Always,  however,  keep  guiding  the  pupils  away 
from  reliance  upon  manipulative  objects  and  visual  aids. 

Reminder 

Continue  to  maintain  experiences  dealing  with  various 
abilities  associated  with  numbers  to  100,  such  as: 

(a)  rote  and  rational  counting 

( b )  serial  order  of  numbers 

(c)  reading  and  writing  numerals 

( d )  tens-and-ones  structure  of  numbers 

( e )  relative  sizes  of  numbers 

Take  advantage  of  opportunities  that  arise  in  connection  with 
in-school  and  out-of-school  activities. 


Using  the  Text  Page 

•  Discuss  the  picture  with  the  class.  Have  the  children  iden¬ 
tify  the  various  items  seen  in  the  picture. 

•  Then,  unless  you  are  first  going  to  require  independent 
work  for  diagnostic  purposes,  have  some  discussion  regarding 
problems  1-3.  These  problems  are  planned  in  a  sequence  of  in¬ 
creasing  difficulty,  so  in  the  discussion  you  will  want  to  help 
pupils  recognize  the  following  points: 

a.  Problem  1  deals  directly  with  the  trucks  just  as  they  appear 
in  the  picture. 

b.  Problem  2  is  based  on  the  six  ducks  in  the  picture,  but  the 
pupils  must  think  that  5  of  them  have  been  sold. 

c.  Problem  3  deals  with  the  yellow  balls  and  blue  balls  pic¬ 
tured,  but  the  problem  also  involves  thinking  of  money. 

•  Clear  up  any  vocabulary  difficulties.  It  is  better,  however, 
not  to  stress  expressions  such  as  “all  together”  and  “are  left.” 
Pupils  should  base  their  decisions  about  whether  to  add  or  sub¬ 
tract  on  an  analysis  of  whether  the  quantities  are  to  be  combined 
or  separated.  Instruct  the  children  to  show  the  addition  or  sub¬ 
traction  below  each  problem,  and  then  to  write  the  answer  again 
with  its  label. 

•  Have  the  children  work  independently  on  finishing  the  sen¬ 
tences  at  the  bottom  of  the  page,  after  you  emphasize  that  both 
addition  and  subtraction  are  required.  You  may  want  to  caution 
children  to  watch  the  signs  of  operation. 


Individualizing  Instruction 


•  Have  more  capable  children  make  up  problems,  some  requiring 
addition  and  some  requiring  subtraction  (a)  that  can  be  solved 
with  the  help  of  the  picture  at  the  top  of  text  page  80;  and 
(b)  that  cannot  be  solved  from  the  picture. 

•  Have  all  pupils  gain  additional  problem-solving  experience 
by  working  some  of  the  suitable  pupil-made  problems. 

•  Also,  have  all  pupils  participate  in  games  they  have  played 
previously,  involving  addition  and  subtraction  facts  in  mixed 
form.  Games  such  as  the  following  (see  pages  [220]— [232])  are 
appropriate :  Climb  the  Ladder  (6) ;  Fish  (6) ;  Guess  Again  (3) ; 
It  (3) ;  Numberland  (5) ;  Old  Hat  (8) ;  Spin  It  (3) ;  Who  Am  /? 
(adapted  to  addition  and  subtraction  combinations) ;  The  Wizard 
(10). 

•  For  slower  learners,  you  may  want  to  plan  various  dramatiza¬ 
tions  of  problem  situations.  By  using  some  toys  in  your  room, 
you  can  plan  a  toy  store  and  have  problem  experiences  with 


[198] 


—  80  (Second  Halt)  — 

Using  Addition  and  Subtraction 


1.  In  the  window  there  are  2  green 
trucks  and  3  red  trucks.  Find  how 
many  trucks  there  are  all  together 
in  the  window. 

2  +  3  =  5 


2.  The  toy  store  has  6  toy  ducks. 
The  children  buy  5  of  the  ducks.  Find 
how  many  toy  ducks  are  left  in  the  toy 
store. 

6-5=1 


3.  Dick  spent  4<(  for  yellow  balls  and 
2<(  for  blue  balls.  Find  how  many 
cents  he  has  spent  all  toqether  for 
balls. 

4*  +  2*=  6* 

Write  the  answers. 


5  trucks 


duck 


6 


cents 


6  -  2  = 

]4 

2  +  3  = 

0 

3  +  4  = 

1  +  2  +  1  = 

4 

5  -  1  = 

El 

4  -  3  = 

1 

6  -  4  = 

2 

2  +  3  +  1  = 

6 

7  -  5  = 

2 

4  +  2  = 

6 

1  +  4  = 

T 

2  +  1  +  2  = 

5 

4  +  3  = 

0 

7  -  6  = 

m 

2  +  5- 

0 

2  +  2  +  2  = 

6 

Problem-solving/  mixed  addition  and  subtraction  practice 


Teaching  Book  One,  Second  Half,  Page  81 


Pupil’s  Objective 

To  show  how  well  previously  learned  number  abilities  have 
been  retained. 

New  Word 

time 

Background 

On  text  page  81,  the  following  number  abilities  are  reviewed: 

•  Identification  and  representation  of  time  on  the  hour 

•  Understanding  and  identification  of  the  values  of  selected 
sets  of  coins 

•  Finishing  number  sentences  to  show  addition  and  subtrac¬ 
tion  facts  and  the  addition  of  three  numbers 

•  Understanding  and  identification  of  halves  of  single  objects 

Using  the  Text  Page 

The  children  should  be  familiar  with  all  activities  called  for 
on  this  text  page.  Discuss  the  different  exercises  or  provide  addi¬ 
tional  instructions  if  you  feel  there  is  a  need.  The  following 
instructions  may  be  used : 

•  For  Ex.  1,  the  child  is  to  write  the  numeral  to  indicate  the 
time  shown  on  the  clockface. 

•  In  Ex.  2,  the  child  is  to  draw  both  hands  on  the  clockface 
to  show  the  time  indicated  beneath  the  clockface. 

-  81  (Second  Half)  - 

Do  You  Remember? 


1.  What  time  is  it?  2.  Show  the  time. 


*4-  o’clock  .IQ  o’clock  12  o’clock  5  o’clock  1 1  o’clock 


4.  Finish  the  work. 

4  +  3  = 

7  -  4  = 

T 

1  +  6  = 

7_ 

2  +  4  = 

_6_ 

6  -  5  = 

T 

7  -  4  = 

3_ 

7  -  5  = 

Y 

4  +  3  = 

J_ 

2  +  1  + 

3  = 

3  +  3  = 

T 

7  -  2  = 

5_ 

2  +  3  + 

2  = 

■■  4+ 

Yes  (No)  (Yes  No  Yes  (No)  (Yes)  No  Yes  (No) 


•  In  Ex.  3,  the  child  is  to  draw  a  mark  to  join  the  correct  pic¬ 
tured  set  of  coins  and  a  pictured  object  labeled  to  indicate  its 
value. 

•  In  Ex.  4,  the  child  is  to  finish  the  incomplete  number  sen¬ 
tences. 

•  In  Ex.  5,  the  child  is  to  draw  a  ring  around  Yes  or  No  to 
indicate  whether  the  pictured  object  shows  halves. 

Observe  the  children  as  they  work,  making  mental  notes  of 
the  difficulties  encountered. 

Individualizing  Instruction 

Your  observations  of  the  children  at  work,  and  the  results  of 
checking  the  completed  text  page  will  indicate  the  areas  needing 
reteaching.  To  assist  you  in  selecting  the  necessary  materials, 
the  following  listing  is  provided.  In  this  list,  each  exercise  is 
related  to  the  text  page  dr  pages  on  which  previous  relevant 
developmental  work  was  done : 

Ex.  1-2:  page  39 

Ex.  3:  page  29 

Ex.  4:  pages  37,  46-47,  65-67 

Ex.  5 :  page  61 


Looking  Ahead 

These  suggestions  are  concerned  with  providing  some  oral 
developmental  experiences  in  looking  ahead  to  the  time  when 
written  experiences  with  the  quarter  (25^)  will  appear  in  the 
pupil’s  text. 

•  Show  children  the  25  coin  and  ask  its  name :  twenty-five 
cents,  the  quarter,  and,  occasionally,  the  quarter  dollar.  (You  may 
want  to  call  attention  to  the  fact  that  four  of  these  coins  are  as 
much  as  a  dollar  bill.  Each  coin  is  one  fourth,  or  one  quarter, 
of  a  dollar.)  Ask  the  children  to  tell  some  of  the  things  they  have 
bought  with  a  quarter. 

•  Ask  the  children  about  the  value  of  a  quarter  in  terms  of 
other  coins  (cent,  nickel,  dime). 

a.  First  bring  out  and  show  that  one  quarter  has  the  same 
value  as  25  cents  (1  ft  coins). 

b.  Replace  the  25  cents  by  nickels,  exchanging  5  cents  for 

1  nickel,  then  another  5  cents  for  another  nickel,  and  so  on,  until 
the  children  see  that  one  quarter  has  the  same  value  as  5  nickels. 

c.  Replace  2  of  the  nickels  in  b  with  a  dime.  Then,  replace 

2  more  nickels  with  another  dime.  Thus  show  that  one  quarter 
has  the  same  value  as  2  dimes  and  1  nickel. 

d.  Allow  children  to  use  the  “substitution”  techniques  above 
to  find  other  coin  combinations  that  have  the  same  value  as  a 
quarter — such  as,  2  dimes  and  5  cents;  1  dime,  2  nickels,  and 
5  cents;  and  so  on. 

e.  Have  the  children  play  the  game  Change  My  Quarter.  One 
child  gives  his  quarter  to  another  child  and  asks  for  “change” 
in  a  specific  way — for  example,  2  dimes  and  a  nickel,  or  4  nickels 
and  5  cents,  etc.  The  second  child  gives  the  change  if  he  is  con¬ 
vinced  of  the  correctness  of  the  request. 


Review 


[199] 


Teaching  Book  One,  Second  Half,  Page  82 


Pupil’s  Objective 

To  learn  the  pair  of  subtraction  facts  8  —  1=7  and 
8-7  =  1. 

Background 

This  is  the  first  page  of  a  four-page  sequence  in  which  pairs 
of  subtraction  facts  having  sum  8  are  studied.  On  this  page  we 
develop  explicitly  the  pair  of  subtraction  facts  8  —  1=7  and 
8-7  =  1. 

Teacher’s  Preparation 

Have  available  a  flannel  board  with  a  set  of  8  cutouts,  and 
provide  various  groups  of  children  with  a  track  of  Ginn  Arithme- 
Sticks.  On  the  chalkboard,  show  work  similar  to  Ex.  1  and  3  of 
the  text  page. 


Pre-Book  Lesson 

•  As  you  place  8  cutouts  on  the  flannel  board,  have  the  chil¬ 
dren  tell  how  many  are  shown  in  the  set.  Have  the  children 
show  that  many  beads  on  their  Arithme-Sticks.  Cover  1  cutout 
and  ask  the  children  to  cover  1  bead  and  tell  how  many  things 
are  in  the  other  part  of  the  set.  Repeat  a  similar  procedure, 
covering  7  shapes  and  having  the  children  cover  7  beads.  As 
each  correct  answer  is  given,  have  a  child  record  the  appropriate 
numerals  in  the  chalkboard  exercise  previously  prepared.  Finish 
this  work  by  guiding  children  to  the  pair  of  S.  facts.  (8  —  1=7 
and  8-7  =  1). 

•  In  connection  with  the  second  chalkboard  exercise,  have  a 
child  show  a  set  of  8  X’s  or  8  ring  shapes,  within  the  space  pro¬ 
vided.  The  same  child  may  be  asked  to  cover  first  1  item,  then  7. 
Each  time,  he  is  to  tell  how  many  X’s  or  shapes  are  in  the  part 
not  covered.  Have  a  child  finish  the  work  to  show: 

Cover  1 .  8—1  —  7 
Cover  7.  8—7=1 


Using  the  Text  Page 

The  Pre-Book  Lesson  will  have  prepared  most  children  for 
working  the  text  page  without  help.  Call  attention  to  Ex.  4 
which  was  not  discussed  in  that  form  in  the  Pre-Book  Lesson. 
Once  the  work  is  completed,  call  upon  children  to  read  their 
answers. 


Individualizing  Instruction 


•  For  all  pupils,  provide  practice  similar  to  the  work  of  Ex.  3 
on  the  text  page  by  writing  on  the  chalkboard : 


Draw  7. 
Cover  2. 
Cover  5. 


Draw  5. 
Cover  4. 
Cover  1. 


Draw  8. 
Cover  1. 
Cover  7. 


Draw  6. 
Cover  1. 
Cover  5. 


Have  the  children  fold  paper  to  make  4  boxes.  In  each  box,  they 
are  to  draw  the  indicated  number  of  X’s  or  rings  or  other  shapes. 
Then,  they  are  to  show  the  pair  of  subtraction  facts  suggested  by 
covering  the  required  number  of  shapes.  Slower  learners  may  be 
permitted  to  use  the  Arithme-Stick  or  other  manipulative  materials 
to  complete  this  work. 

•  More  capable  children  may  be  asked  to  devise  simple  problems 
based  upon  the  picture  at  the  top  of  the  text  page. 

a.  How  many  boys  have  glasses?  How  many  do  not? 

b.  How  many  have  a  glove?  How  many  do  not? 

c.  How  many  have  a  mask?  How  many  do  not? 


Related  subtraction  facts 


82  (Second  Half) 


The  Pair  of  S.  Facts  Using  Eight,  One,  and  Seven 


-  in  the  set 

Cover  1.  7  are  left. 

Cover  7.  — L  is  left. 

Show  the  pair  of  S.  facts.  &  ~  ^ .7 - §1 - 7  ~~ 


*  -  i  -  7 

S'  -  7  -  I 


2. 


in  the  set 


Cover  7. 


is  left. 


Z  -  7  = 


Cover  1.  _7-  are  left.  -K. - ! - 2 — 

Show  the  pair  of  S.  facts.  — £ - 7  ~  I - - ! — ~  7 


3.  Draw  a  set  of  8. 

What  is  the  pair  of  S.  facts? 

Cover  1.  Z  ~  I  ~  7 - 

Cover  7.  %  ~  ~j  —  \ - 


4.  From  8-1=7,  show  the  other  S.  fact  of  the  pair. 
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Teaching  Book  One,  Second  Half,  Page  83 


Pupil’s  Objective 

To  learn  the  pair  of  subtraction  facts  8  —  2  =  6  and 
8-6  =  2. 

Background 

Here  we  follow  the  same  pattern  of  development  as  on  the  pre¬ 
ceding  page  and  present  the  pair  of  subtraction  facts  8  —  2  =  6 
and  8  —  6  =  2. 

Teacher’s  Preparation 

The  flannel  board,  a  set  of  8  cutouts,  and  Ginn  Arithme-Sticks 
should  prove  as  useful  here  as  for  the  preceding  lesson.  Again, 
show  on  the  chalkboard  work  similar  to  Ex.  1  and  3  of  the  text 
page. 

Pr e-Book  Lesson 

•  Work  at  the  flannel  board  as  the  children  work  with  Arithme- 
Sticks  at  their  desks  to  develop  the  pair  of  subtraction  facts  using 
8,  2,  and  6.  As  you  place  a  set  of  8  cutouts  on  the  flannel  board, 
have  the  children  identify  the  number  for  this  total  set  and  show 
that  many  beads  on  their  Arithme-Sticks.  Then,  by  covering  2 
things  and  identifying  the  number  for  the  other  part  (6),  the 
children  are  guided  to  the  first  subtraction  fact  of  the  pair, 
8  —  2  =  6.  The  other  subtraction  fact  of  the  pair,  8  —  6  =  2, 


-  83  (Second  Half)  - 

The  Pair  of  S.  Facts  Using  Eight,  Two,  and  Six 


X-  in  the  set 

Cover  2.  6  are  left.  £  ?  —.h — 

Cover  6.  _2_  are  left.  X — -6=2. — 

Show  the  pair  of  S.  facts.  S'  ~  2  =  - £  ~  6  =  2 - 

@  &  @9 

X.  in  the  set 


Cover  6.  _2_  are  left.  £  ~  ^  =  2 

Cover  2.  6  are  left. 

Show  the  pair  of  S.  facts.  £  ~  6  =  2 


-  2  =6 


£  -  2.=A. 


3.  Draw  a  set  of  8. 

What  is  the  pair  of  S.  facts? 

Cover  2.  £  ~  2  =  6 - 

Cover  6.  £  .  ~  2 - 


4.  From  8-2  =  6,  show  the  other  S.  fact  of  the  pair.  £ — (n  -  2- 


may  be  similarly  developed.  Have  a  child  record  the  appropriate 
numerals  in  the  chalkboard  exercise. 

•  Children  who  are  interested  in  and  familiar  with  football 
may  be  called  upon  to  help  prepare  the  class  for  the  work  of  the 
text  page.  Assist  them  in  making  up  and  telling  problems  about 
football  for  which  subtraction  can  be  used.  (Use  only  the  num¬ 
bers  found  on  the  text  page.)  Guide  this  activity  by  utilizing  the 
following  suggestions  and  others  that  you  may  devise: 

a.  8  games  played;  6  won,  2  lost 

b.  8  footballs;  6  old,  2  new 

c.  8  jerseys;  2  torn,  6  not  torn 

d.  8  boys  in  one  classroom;  2  play  football,  6  do  not 

•  Use  the  second  chalkboard  exercise  to  have  children  draw  a 
set  of  8  shapes  of  which  2  should  be  covered,  and  then  6.  Then 
complete  the  work  for  showing  the  pair  of  S.  facts. 


Cover  2.  8 — 2=6  Cover  6.  8 — 6  =  2 

Using  the  Text  Page 

Before  letting  the  children  work  the  text  page  independently, 
you  may  wish  to  discuss  the  pictures.  You  may  call  on  children 
to  identify  the  game  played  by  the  boys,  to  name  different  items 
of  their  uniforms,  to  identify  the  jersey  numerals,  and  so  on.  Let 
the  children  work  Ex.  1-4  independently  as  you  observe,  helping 
wherever  necessary. 

Individualizing  Instruction 

•  Have  all  pupils  copy  the  following  illustrations  that  you  will 
have  put  on  the  chalkboard: 

OOOO®®®  ?-3  =  4i  7-4  =  3 

oooooo®® 

OOOO® 

ooooo®® 

o®®® 

ooooooo® 

Have  the  children  complete  the  work  to  show,  beside  each  set 
of  objects  pictured,  a  pair  of  subtraction  facts — (1)  the  subtrac¬ 
tion  fact  indicated  by  the  total  set  of  shapes  with  some  crossed  out 
and  (2)  the  other  subtraction  fact  of  the  pair. 

•  More  capable  children  may  devise  exercises  similar  to  the  one 
above  that  they  may  use  to  help  slower  learners  review  and  main¬ 
tain  previously  learned  subtraction  facts. 


Related  subtraction  facts 


[201] 


Teaching  Book  One,  Second  Half,  Page  84 


Pupil’s  Objective 


To  learn  the  pair  of  subtraction  facts 
8-5  =  3. 


8  —  3  =  5  and 


Background 

On  this  page  we  study  the  pair  of  subtraction  facts  8  —  3  =  5 
and  8  —  5  =  3.  The  pattern  of  development  is  like  that  for  the 
preceding  text  pages,  82  and  83. 

Teacher’s  Preparation 

Have  available  a  flannel  board,  cutouts,  and  Ginn  Arithme- 
Sticks  as  for  the  preceding  two  lessons.  Also  have  sets  of  8  circle 
shapes  and/or  a  track  of  the  Arithme-Sticks  for  several  children  to 
work  with  in  small  groups.  Again,  show  on  the  chalkboard  work 
similar  to  Ex.  1  and  3  of  the  text  page. 


Pre-Book  Lesson 

•  Develop  the  pair  of  S.  facts  by  having  the  children  duplicate 
at  their  desks  the  work  you  show  with  circle-shape  cutouts  on  the 
flannel  board.  Use  the  procedure  established  for  the  preceding 
two  lessons. 

•  Have  certain  children  play  a  more  active  part  in  the  flannel- 
board  demonstration  and  in  completing  the  work  on  the  chalk¬ 
board  (picturing  sets,  covering  parts,  and  telling  subtraction 
facts). 

•  When  the  pair  of  subtraction  facts  8  —  3  =  5  and  8  — 
5  =  3  has  been  developed,  review  all  of  the  subtraction  facts 
having  sum  8  learned  thus  far.  As  you  review,  stress  each  time 
that  the  numbers  for  the  parts  are  not  equal,  and  therefore  we 
can  show  a  pair  of  related  facts. 

Using  the  Text  Page 

Have  the  children  look  at  the  text  page  and  identify,  if  they 
can,  the  game  probably  being  played  by  the  boys  shown.  (Some 
pupils  may  need  to  use  the  picture  of  the  basketballs  as  a  clue.) 
Also,  have  the  children  identify  the  jersey  numerals  of  the  play¬ 
ers.  Let  the  children  then  work  the  entire  page  independently. 

Individualizing  Instruction 

The  individualized  activities  suggested  for  use  in  connection 
with  text  pages  82  and  83  may  be  used  as  given  or  may  be  varied 
for  use  at  this  time. 

•  Slower  learners  may  work  with  manipulative  materials  to 
show  a  total  set  of  7  or  8  things,  cover  part  of  the  set,  and  tell  the 
subtraction  fact  associated  with  the  activity. 

•  Of  more  capable  children,  ask  questions  such  as:  What  two 

numbers  may  I  use  to  get  5?  As  the  children  respond,  write  the 
answers  on  the  chalkboard  as  follows:  (A.)  3,  2;  (S.)  8,  3; 

(S.)  6,  1 ;  (A.)  4,  1 ;  (S.)  7,  2;  and  so  on.  Explain  that  the  A.  or 
S.  means  that  the  numbers  shown  should  be  added  or  subtracted. 
Follow  this  with  work  similar  to  the  following,  having  pupils 
show  the  third  number  in  the  frame: 


(S.)  5,  4 

□ 

(S.)  7,  5 

□ 

(A.)  2,  6 

□ 

(A.)  6,  2 

□ 

(S.j,  8.  2 

□ 

(A.)  1,  8 

□ 

(A.)  5,  3 

□ 

(S.)  8,  5 

□ 

Related  subtraction  facts 


84  (Second  Half) 


The  Pair  of  S.  Facts  Using  Eight,  Three,  and  Five 


A.  in  the  set 
Cover  3.  7)  are  |eft. 

Cover  5.  3  are  left. 


s- 3 


t  -  s-  3 


Show  the  pair  of  S.  facts. 
2. 


£-3  =  5 


A  in  the  set 

Cover  5.  3  are  left.  £  ~  ^  =  3 

Cover  3.  5  are  left.  A. ~  3  =  5 


Show  the  pair  of  S.  facts.  A. - 5 - 3 - £ - 3  —  5 

3.  Draw  a  set  of  8. 

What  is  the  pair  of  S.  facts? 

Cover  3.  £  ~  3  =  5 _ 

Cover  5.  _^_Z.  5—3 _ 

4.  From  8-3=5,  show  the  other  S.  fact  of  the  pair.  £  ~  5  =  3 
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Teaching  Book  One,  Second  Half,  Page  85 


Pupil’s  Objectives 

(a)  To  learn  the  subtraction  fact  8  —  4  =  4;  and  (b)  to 
review  selected  subtraction  facts. 

Background 

Here  we  conclude  the  development  of  subtraction  facts  for 
subtracting  from  8.  There  is  just  one  subtraction  fact  presented: 
8-4  =  4. 

You  may  refer  back  to  page  [183]  as  preparation  for  Ex.  3 
and  4  on  the  text  page. 

Pre-Book  Lesson 

With  various  sets  of  8  objects,  demonstrate  that  when  the 
numbers  for  the  parts  are  equal  (4  and  4),  there  is  only  one  S. 
fact  (8  —  4  =  4). 

Using  the  Text  Page 

•  Again,  have  a  discussion  of  the  picture.  Some  children  may 
be  able  to  identify  the  game  played  by  the  boys  as  well  as  some 
items  of  clothing  or  equipment  such  as  gloves,  skates,  hockey 
sticks,  and  so  on.  Then  let  pupils  work  the  entire  page  inde¬ 
pendently  while  you  help  any  who  are  having  difficulty. 

•  After  the  children  have  completed  the  page,  they  may  be 
asked  to  read  their  work  to  the  class. 


Individualizing  Instruction 

•  Provide  additional  practice  for  all  pupils  by  having  them  try 
to  show  the  related  subtraction  fact  for  each  subtraction  fact 
shown  in  Ex.  3  and  4.  Be  certain  that  pupils  realize  that  for 
Ex.  3d  and  4e  only  one  subtraction  fact  can  be  shown. 

•  Have  all  pupils  copy  the  following  work  from  the  chalkboard : 

8-4  = _  5-3=  _  5-4= _ 

6- 4  = _  5-1= _  6-3  = _ 

7- 2  = _  8-3  = _  7-3  = _ 

6  -  5  = _  4-2  = _ 

8-7  = _  8-5  = _ 

8-2  = _  2-1  = _ 

Pupils  are  first  to  finish  showing  each  fact.  Then,  if  there  is 
another  subtraction  fact  that  belongs  with  each,  they  should  show 
it.  If  there  is  no  other  fact,  they  should  write  “No”  above  the 
one  fact  shown. 

•  More  capable  children  may  be  asked  to  write  ten  incomplete 
number  sentences  suggesting  addition  and  subtraction  facts. 
These  may  be  exchanged  and  worked  within  this  group  or  may 
be  used  with  other  children.  More  capable  children  may  serve  as 
helpers  in  assisting  other  children  to  complete  the  sentences. 


-  85  (Second  Half)  - 

The  One  S.  Fact  Using  Eight,  Four,  and  Four 


X  in  the  set 

Cover  4.  _!i  are  left.  S  ~  4  =  *~K 

Is  there  a  pair  of  S.  facts  for  8,  4,  and  4?  .  N.Q. 

2.  Draw  a  set  of  8. 

Cover  4.  S  ~  jjL  =.X 
Is  there  a  pair  of  S.  facts 
for  8,  4,  and  4?  — No_ 


3.  Finish  these: 

4.  Now  finish  these: 

a.  8  - 

m 

-7 

a.  6  - 

0] 

b.  8  - 

n 

=  6 

b.  7  - 

m 

c.  8  - 

0 

=  5 

c.  5  - 

0 

d.  8  - 

0 

=  4 

d.  7  - 

0 

e.  8  - 

s 

=  3 

e.  6  - 

0 

f.  8  - 

=  2 

f.  5  - 

0 

g.  8  - 

m 

-i 

g  •  7  - 

0 

Finishing  number  sentences 
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Teaching  Book  One, 


Pupil’s  Objectives 

(a)  To  learn  how  to  use  a  number-line  picture  to  help  arrive 
at  an  answer  for  subtracting  1  from  a  number;  and  (b)  to  learn 
that  the  counting  number  just  before  a  given  counting  number  is 
always  one  less  than  the  given  number. 

Background 

The  work  of  this  text  page,  together  with  a  brief  review  of 
text  page  76,  should  help  develop  these  important  concepts: 
(a)  Each  counting  number  shown  on  a  horizontal  number-line 
picture  is  one  greater  than  the  counting  number  shown  just  to 
the  left  of  it;  (b)  to  show  addition  using  a  number-line  picture, 
we  move  to  the  right;  (c)  each  counting  number  shown  on  a 
horizontal  number-line  picture  is  one  less  than  the  counting 
number  shown  just  to  the  right  of  it;  (d)  to  show  subtraction 
using  a  number-line  picture,  we  move  to  the  left;  and  (e)  sub¬ 
tracting  a  number  is  the  opposite  of  adding  the  same  number. 

Teacher’s  Preparation 

Draw  five  number-line  pictures  on  the  chalkboard  showing 
points  for  the  whole  numbers  0-10. 


Pre-Book  Lesson 

•  Use  one  of  the  number-line  pictures  to  show  addition  of  8 
and  1 .  Start  at  the  point  shown  for  0  and  draw  a  loop  with  an 
arrowhead  going  to  the  point  shown  for  8.  Then,  elicit  from  the 
children  that  another  loop  should  be  pictured  to  the  right,  from 
the  point  shown  for  8  to  the  point  shown  for  9.  The  work  thus  done 
on  the  number-line  picture  shows  the  addition  fact  8  +  1=9. 

•  Now  say:  Let  us  use  the  number-line  picture  to  show  the 
subtraction  of  1  from  8.  Again,  show  8  by  making  a  loop  with  an 
arrowhead  from  the  point  for  0  to  the  point  for  8.  Point  to  the 
number  line  showing  addition  and  say:  If  we  pictured  a  second 
arrow  pointing  toward  the  right  to  show  adding  1,  how  do  you 
suppose  we  show  subtracting  1?  By  further  questioning,  guide 
children  to  the  realization  that  the  subtraction  is  shown  by  an 
arrow  pointing  to  the  left  (below  the  number-line  picture) ;  that 
subtracting  1  is  the  opposite  of  adding  1 ;  and  that  the  number  1 
less  than  8  is  7  or  8  —  1=7. 

•  Have  the  children  picture  arrows  on  the  other  number-line 
pictures  to  similarly  find  answers  for  examples  such  as : 

7  —  1  =  A ;  10  —  1  =  A ;  What  number  is  1  less  than  6? 


Using  the  Text  Page 

Explain  and  work  Ex.  1  and  Ex.  4a  with  the  class.  Instruct 
the  children  that  they  may  use  the  number-line  picture  in  Ex.  4 
for  Ex.  5  as  well,  and  let  them  proceed  independently.  After  the 
page  is  completed,  you  may  use  chalkboard  number-line  pictures 
to  explain  any  troublesome  examples. 


Individualizing  Instruction 


•  More  capable  children  may  work  with  slower  learners,  using  a 
number-line  picture  or  an  Arithme-Stick  to  show  the  answers  for 
each  of  the  following: 


10-1  =  A 
9-1  =  A 
8  -  1  =  A 
7  -  1  =  A 
6-  1  =  A 


What  number  is 
1  less  than  5? 
1  less  than  4? 

1  less  than  3? 
1  less  than  2? 


Using  a  number-line  picture  for  subtraction 


Second  Half,  Page  86 


•  More  capable  children  may  use  a  number-line  picture  showing 
numbers  0-20,  to  find  the  following: 


1  less  than  19  is _ 

so  19  -  1  =  A. 

1  less  than  16  is _ 


so  16  -  1  =  □. 

1  less  than  20  is _ 

so  20  —  1  =  O. 


1  less  than  1 7  is  _ 
so  17  -  1  =  □. 

1  less  than  18  is  _ 

so  18  —  1  =  O- 

1  less  than  15  is  _ 
so  15  —  1  =  A. 


1. 


86  (Second  Half) 

One  Less 

- 10 - 


01  23456789  10 


What  number  is  1  less  than  10?  10  -  1  = 


What  number  is  1  less  than  8?  8-1 


4. 


0  1  2 
What  number  is 
a.  1  less  than  7? 

7  -  1  =  A. 

d.  1  less  than  4? 

4  -  1  -  _3_ 


>  6 

7  8 

9 

10 

than  6? 

c.  1 

less 

than  5? 

=  5_ 

5 

-  1 

=  iL 

than  3? 

f.  1 

less 

than  2? 

=  1_ 

2 

-  1 

_  _L 

5.  Write  the  answers. 


6  -  1  = 

5 

9  -  1  = 

£ 

4-  -  1  = 

3 

7  -  1  = 

6 

8  -  1  = 

7 

3  -  1  = 

2 

5  -  1  = 

"4 

10  -  1  - 
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Teaching  Book  One,  Second  Half,  Page  87 


Pupil’s  Objectives 

(a)  To  apply  knowledge  of  7  less  and  related  facts  in  completing 
number  sentences;  and  (b)  to  apply  knowledge  of  7  greater  and 
7  less  in  completing  number  sentences  involving  numbers  11-20. 

Background 

On  the  preceding  page  we  developed  the  idea  of  subtracting  1 
from  a  counting  number  not  greater  than  10.  Here,  on  text 
page  87,  we  use  the  child’s  understanding  of  pairs  of  subtraction 
facts  to  show  those  subtraction  facts  that  are  related  to  the  ones 
involving  subtracting  1 . 

Teacher’s  Preparation 

Draw  two  number-line  pictures  on  the  chalkboard,  showing 
points  for  whole  numbers  0-10  and  0-20.  Also,  show  several 
examples  representing  Ex.  1-7  and  9  of  the  text  page. 

8-7=  □  16-1  = _ 

Also  have  available  Ginn  Arithme-Sticks. 

Duplicate  copies  of  the  number-line  pictures  for  children  to 
use  at  their  desks. 

Pre-Book  Lesson 

•  Ask  a  child  to  complete  the  first  chalkboard  number  sentence 
orally.  Then,  ask  for  the  number  sentence  that  belongs  with  it 

-  87  (Second  Half)  - 

One  in  Subtraction 


1.  10  -  1  = 

2.  9  -  1  -  |  £  L 

3.  8  -  1  =  (j), 

so  10  -  9  =  (D. 

so  9  -  8  = 

so  8  -  7  =  □. 

4.  7  -  1  =  6  f 

5.  6  -  1  = 

6.  5  -  1  =  H, 

so  7  -  6  =  1 

so  6  -  5  =  _J — 

so  5  -  4  =  1  . 

7.  Write  the  answers. 


to  complete  the  pair.  (If  necessary,  a  number-line  picture  may 
be  used.) 

•  Help  the  children  to  work  the  second  number  sentence 
using  the  number-line  picture  for  numbers  0-20. 

•  If  necessary,  work  additional  examples  of  each  type  to  insure 
understanding. 

Using  the  Text  Page 

Stress  to  children  that  in  Ex.  8  they  should  be  able  to  recall 
each  of  the  indicated  subtraction  facts.  Caution  pupils  to  watch 
the  signs  of  operation  carefully  while  working  Ex.  9.  As  they 
work  independently,  move  about  the  room  giving  help  as  needed. 
Pupils  having  difficulty  with  Ex.  8  may  manipulate  various  sets 
of  objects  to  assist  them.  If  they  find  Ex.  9  difficult,  let  them  use 
the  duplicated  number-line  pictures. 

Individualizing  Instruction 

•  Have  all  pupils  show,  on  separate  paper,  as  many  facts, 
addition  or  subtraction,  as  they  know  in  which  one  of  the  numbers 
is  1. 

•  Provide  slower  learners  with  additional  practice  involving  1 
in  subtraction.  Let  these  children  use  Arithme-Sticks  or  number¬ 
line  pictures  to  work  the  following: 

4  —  1  =  □  6  +  1  =  □  9  +  1  =  □ 

7  +  1  =  □  3  +  1  =  □  7-1  =  □ 

5  +  1  =  □  8  —  1  =  □  5  —  1  =  □ 

•  More  capable  children  may  make  up  sets  of  exercises  similar  to 
Ex.  1-6  of  text  page  87,  using  sums  11-20.  Check  their  work 
and  then  have  them  exchange  papers  with  other  children  in  the 
group  and  work  the  examples. 


8  -  7  = 
5  -  4  = 


3  -  2  - 

4  -  3  = 


6  -  5  = 

7  -  6  = 


9-8 

10-9 


8.  Finish  each  of  these  to  show  a  S.  fact: 
7 


5 

8 


m.6 

9  -  /&\  =  1 

©  -  1  = 

-1=8 

8-©-  1 

II 

<3 

1 

o 

0 

II 

-F 

A-  6  -  1 

0-7 

o 

1 

II 

6-0- 

9.  Now  try  these: 
16+1-11 
18-1  =11 
14  +  1  =  H 

18  +  1  =  11 
_  16 


19  +  1 
11  -  1 
17  +  1 
19  -  1 
14  -  1 


20 

11 

11 

11 

13 


13  +  1 
15  -  1 
20  -  1 

15  +  1 

16  -  1 


11 

J+ 

J! 

11 

11 


17  -  1 


Related  subtraction  facts 
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Teaching  Book  One, 

Pupil’s  Objectives 

(a)  To  learn  to  use  a  number-line  picture  to  illustrate  sub¬ 
traction  in  which  2  is  subtracted  from  a  number;  and  (b)  to 
review  subtraction  facts  in  which  2  is  subtracted  from  a  number. 

Background 

This  extends  the  work  of  page  86.  Here  we  use  a  number-line 
picture  to  develop  the  idea  of  subtracting  2  from  a  counting 
number  not  greater  than  10. 

Teacher’s  Preparation 

On  the  chalkboard,  draw  several  number-line  pictures  showing 
points  for  whole  numbers  0-10. 

Pre-Book  Lesson 


Second  Half,  Page  88 

•  Let  slower  learners  work  with  the  number-line  pictures 
that  are  shown  in  the  Pre-Book  Lesson  to  clarify  any  of  the  work 
of  the  text  page. 

•  Have  more  capable  children  make  up  a  set  of  5  exercises  for 
finding  numbers  2  less  than  numbers  greater  than  10.  Let  them 
work  the  exercises  they  devise  and  then  exchange  them  within 
their  own  group  for  checking. 


•  Ask  a  child  to  subtract  on  a  chalkboard  number-line  picture 
to  find  the  number  that  is  1  less  than  9,  and  then  to  write  the 
number  sentence  for  the  subtraction  fact  shown.  Then  have 
another  child  subtract  on  another  number-line  picture  to  find 
the  number  that  is  2  less  than  9  and,  in  turn,  to  write  the  appro¬ 
priate  number  sentence. 

•  Continue  in  a  similar  way  with  the  following,  using  number¬ 
line  pictures  and  writing  number  sentences  for  subtraction  facts 
being  shown.  What  number  is  (a)  2  less  than  7?  (b)  2  less  than 
5?  (c)  2  less  than  6? 


Use  the  above  picture  to  develop  the  concept  that  2  less  than  any 
odd  number  is  an  odd  number.  The  following  picture  may  be  used  to 
show  that  2  less  than  any  even  number  is  an  even  number : 


Using  the  Text  Page 

•  Let  the  children  work  the  page  independently,  after  pointing 
out  that  the  number-line  picture  in  Ex.  3  may  be  used  for  both 
Ex.  3  and  4.  Observe  the  children  as  they  work  and  guide  those 
who  find  the  work  too  difficult. 

•  After  completion  of  the  page,  let  children  read  the  answers. 
One  of  the  individualized  activities  will  provide  slower  learners 
an  opportunity  to  work  with  the  number  line  in  connection  with 
troublesome  examples. 


88  (Second  Half) 


i. 


Two  Less 

— 10 - 


3  4  5  6  7 


What  number  is  2  less  than  10?  10-2 


2. 


0  1  2  3  4  5  6  10 


What  number  is  2  less  than  9?  9-2 


1 


3. 


0  1  2 

What  number  is 
a.  2  less  than  8? 
8  -  2  =  _6_ 


3456789  10 

b.  2  less  than  6?  c.  2  less  than  4? 

6-2=_4_  4  -  2  =  3— 


Is  each  answer  in  a,  b,  and  c  a  name  for  an  even  number?  YfiS. 


Individualizing  Instruction 

•  Let  all  pupils  show  all  the  facts  they  know  in  which  2  is 
either  added  or  subtracted,  as  well  as  the  related  facts.  Suggest 
that  they  will  be  able  to  show  more  facts  if  they  organize  their 
work.  You  may  wish  to  supplement  this  suggestion  with  the 
following  illustration : 


What  number  is 
d.  2  less  than  7? 

7  -  2  =  JL 
Is  each  answer  in  d, 


e.  2  less  than  5? 

5  -  2  = 

e,  and  f  a  name  for 


f.  2  less  than  3? 

3  -  2  =  _L 
an  odd  number?  YfiS. 


10-2  =  8 

10  - 

8  =  2 

1+2  =  3  2  +  1=3 

9-2  =  7 

9  - 

7  =  2 

2  +  2  =  4  2  +  2  =  4 

1 

1 

1  1 

4.  Write  the  answers. 

3-2  =  1 

3  - 

1  =  2 

T  | 

8  +  2  =  10  2  +  8  =  10 

5  -  2  =  [~3~1  8-2  = 

6 

6  -  2  = 

4 

3  -  2  =  Q] 
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Using  a  number-line  picture  for  subtraction 

9-2=0  4-2  = 

2 

7  -  2  = 

T 

10  -  2  =  [ 

Teaching  Book  One,  Second  Half,  Page  89 


Pupil’s  Objectives 

(a)  To  relate  knowledge  of  subtracting  2  and  related  facts  as  a 
help  in  completing  number  sentences;  and  (b)  to  apply  knowl¬ 
edge  of  2  greater  and  2  less  in  completing  number  sentences 
involving  numbers  11-20. 

Background 

The  work  of  this  page  is  comparable  to  that  for  page  87.  Here, 
on  text  page  89,  however,  we  use  pairs  of  addition  facts  to  show 
an  addition  fact  related  to  one  in  which  2  is  subtracted  from  a 
counting  number. 

Teacher’s  Preparation 

Have  available  10  circle  shapes  for  each  child — 8  red  and  2 
blue.  On  the  chalkboard,  draw  number-line  pictures  showing 
points  for  whole  numbers  0-10  and  0-20,  as  well  as  several 
examples  representing  text  page  Ex.  1-6  and  9. 

Pre-Book  Lesson 

•  Children  may  use  the  number-line  picture  for  completing 
the  first  number  sentence  of  a  pair  of  examples  such  as  those  of 
Ex.  1-6.  However,  to  find  each  second  number  sentence,  children 
should  easily  recall  each  related  fact,  without  use  of  a  number¬ 
line  picture. 


•  Work  with  the  number-line  picture  showing  points  for 
whole  numbers  0-20  to  illustrate  subtracting  from  a  number 
greater  than  10. 

Using  the  Text  Page 

•  As  children  work  the  text  page  independently,  they  may  use 
their  circle  shapes  to  help  them  work  Ex.  8  if  they  are  unable  to 
recall  the  facts  indicated.  Some  children  may  also  need  manipu¬ 
lative  materials  for  Ex.  1-7  in  spite  of  the  Pre-Book  preparation. 
For  Ex.  9,  emphasize  the  necessity  of  carefully  watching  the  signs 
of  operation. 

•  When  all  have  completed  Ex.  1-9,  have  children  read  their 
answers  to  enough  selected  examples  to  ascertain  how  well  the 
class  understands  this  work. 

Individualizing  Instruction 

For  all  pupils ,  write  on  the  chalkboard : 

10  08  507  806  406 

204  907  305  17  0  15 

Direct  the  children  to:  (a)  copy  the  work;  (b)  write  G  or  L 
in  the  ring  to  show  whether  the  first  number  shown  is  greater 
than  or  less  than  the  second  number;  and  (c)  copy  the  example, 
writing,  instead  of  the  ring,  +  2  or  —  2  to  show  an  addition  or  a 
subtraction  fact. 

Examples:  10  (G)  8;  10  —  2  =  8 
2  ©  4;  2  +  2  =  4 


Related  subtraction  facts 
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Teaching  Book  One,  Second  Half,  Page  90 


Pupil’s  Objective 

To  study  inverses,  related  pairs  of  addition  facts,  and  related 
pairs  of  subtraction  facts  given  in  systematic  presentation. 

Background 

The  presentation  and  aims  of  text  page  90  are  similar  to  those 
of  text  pages  46  and  66.  If  you  feel  that  your  class  would  benefit 
by  a  Pre-Book  Lesson,  follow  the  plan  for  the  corresponding  earlier 
pages.  For  text  page  90,  you  will  need  to  work  with  sets  having 
as  many  as  10  members. 

Using  the  Text  Page 

•  Although  the  work  should  be  familiar  to  all  children,  you 
may  want  to  work  Ex.  la  and  lb  with  them  to  develop  the  correct 
procedure  of  working  across  the  page  for  each  exercise.  In  this 
way  the  relationship  within  each  example  (inverse  idea)  will 
become  clear. 

•  Once  the  work  is  completed,  ask  children  to  read  their 
answers  to  selected  examples  from  each  exercise.  Follow  this 
with  a  general  discussion  of  the  entire  text  page,  emphasizing 

(a)  the  inverse  relationship  illustrated  in  each  completed 
example  (e.g.,  6  +  1=  7;  so  7  —  1=6); 

(b)  the  compensation  idea  shown  in  each  set  of  examples — 
that  is,  the  idea  that  the  sum  remains  constant  when  the  same 
number  is  added  to  one  addend  and  subtracted  from  the  other; 
(The  subtraction  examples  as  well  as  the  addition  examples  show 
this.) 

(c)  the  sets  of  2  or  4  related  facts  in  each  exercise  (e.g., 

7  +  1=8,  1+7  =  8,  8-1=7,  8-7  =  1). 

Individualizing  Instruction 

•  As  was  suggested  for  text  page  46,  slower  learners  may  use 
circle  shapes  of  two  colors  to  help  them  understand  the  idea  of 
doing  and  undoing.  These  circle  shapes  may  be  used  in  con¬ 
junction  with  duplicated  sets  of  exercises  similar  to  those  of  the 
text  page. 

•  Duplicate,  for  all  pupils,  sets  of  exercises  in  which  the  in¬ 
complete  subtraction  sentence  is  presented  first,  followed  by  the 
incomplete  addition  sentence.  Use  these  exercises  to  emphasize 
that  addition  of  a  number  undoes  subtraction  of  that  number. 

9-1  =  0;  so  8  +  1  =  0 
9  —  2  =  0;  so  7  +  2=  0 

•  Challenge  more  capable  children  to  show  facts  in  which  zero  is 
one  of  the  three  numbers  shown.  Instruct  them  to  show  these 
either  individually  or  in  related  pairs. 

•  Also,  more  capable  children  may  be  asked  to  devise  sets  of 
exercises  similar  to  those  of  the  text  page,  in  which  the  sum  is 
greater  than  10.  The  patterned  arrangement  of  the  text-page 
exercises  should  suggest  to  them  how  this  could  be  done. 

Reminder 

Remember  to  have  your  children  engage  in  simple  joining 
and  removal  experiences  involving  appropriate  number  com¬ 
binations.  The  children’s  in-school  and  out-of-school  activities 
are  filled  with  problem-solving  situations  of  a  simple  variety. 
See  that  you  utilize  such  things  to  the  fullest  advantage  in  develop¬ 
ing  the  children’s  problem-solving  abilities. 


Inverses,  some  sums  as  great  as  10 
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Teaching  Book  One,  Second  Half,  Page  91 


Pupil’s  Objective 

To  review  (a)  facts  involving  the  addition  and  subtraction  of 
1  and  2 ;  and  (b)  other  selected  facts. 

Background 

Here  we  relate  the  work  just  completed  to  the  using  of  addition 
and  subtraction  facts  to  find  unknown  numbers  when  the  un¬ 
known  number  is  not  the  usual  “answer”  to  an  addition  or  sub¬ 
traction  example.  This  is  a  counterpart  of  the  work  introduced 
earlier  on  text  page  67. 

Teacher’s  Preparation 

On  the  chalkboard,  draw  a  number-line  picture  showing 
points  for  the  whole  numbers  0-10. 

Using  the  Text  Page 

The  work  of  this  unit  should  have  adequately  prepared  chil¬ 
dren  to  work  Ex.  1-4  independently,  recalling  the  facts  indicated. 
Observe  the  children  as  they  work,  noticing  whether  they  simply 
recall  the  facts  or  whether  they  use  some  other  means.  Once  the 
work  is  completed,  have  children  read  and  explain  some  of  their 
answers.  Your  observations  during  the  independent  work,  as  well 
as  in  the  discussion  period,  should  help  to  indicate  the  results 
achieved  from  the  addition-and-subtraction-facts  development  in 
Book  One,  Second  Half. 


Individualizing  Instruction 

•  You  may  work  with  slower  learners  using  the  chalkboard 
number-line  picture  to  clarify  any  work  on  the  text  page  which 
caused  difficulty. 

•  Let  all  pupils  prepare  posters  entitled  “One  in  Addition” 
and  “Two  in  Addition,”  as  well  as  “One  in  Subtraction”  and 
“Two  in  Subtraction.”  For  each  poster,  the  children  are  to  draw 
a  number-line  picture  and  show  below  it  a  pair  of  facts  such  as: 
4  +  1=5,  so  1+4  =  5;  or  7  —  1=6,  so  7  —  6  =  1. 

•  Write  the  following  on  the  chalkboard: 


8;  4  and  4 

5;  2  and  3 

7; 

2  and  5 

7 ;  3  and  4 

7 ;  6  and  1 

8; 

2  and  6 

6;  2  and  4 

8;  5  and  3 

6; 

1  and  5 

9;  5  and  4 

6;  3  and  3 

9; 

7  and  2 

10;  8  and  2 

10;  6  and  4 

10; 

5  and  5 

Instruct  all  pupils  to 

select  one  of  the  sets  of  five 

statements  and 

show  the  pair  of  addition  facts  and  the  pair  of  subtraction  facts 
for  the  three  numbers  shown  in  each  statement.  Point  out  that 
for  some  statements  there  is  only  one  addition  and  one  subtraction 
fact. 


Finishing  number  sentences 
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Teaching  Book  One,  Second  Half,  Page  92 


Pupil’s  Objectives 

(a)  To  use  addition  and  subtraction  to  work  problems;  and 
(b)  to  complete  addition  and  subtraction  number  sentences. 

New  Word 

boats 


Pre-Book  Lesson 

Remind  the  children  of  these  problem-solving  “helpers” : 

a.  Read  the  problem  to  know  what  is  happening  and  what 
you  need  to  find. 

b.  Think  whether  the  problem  is  about  joining  parts  to  find 
the  number  for  a  total  set,  using  addition  to  work  the  problem; 
or  about  taking  away  a  part  from  a  total  set  to  find  the  number 
for  the  other  part,  using  subtraction  to  work  the  problem. 

c.  Read  the  problem  again  and  think  how  to  write  an  appro¬ 
priate  number  sentence. 

d.  Show  the  work  and  write  the  answer  with  its  label. 


Using  the  Text  Page 

•  Have  several  children  read  the  problems  aloud  as  the  others 
read  to  themselves.  Clear  up  any  vocabulary  difficulties.  Then, 
have  the  children  work  Ex.  1-3  independently. 

•  In  connection  with  the  work  at  the  bottom  of  the  page, 
caution  the  children  to  watch  the  signs  carefully  so  that  they  will 
use  the  correct  operation  each  time. 

•  Once  the  problem  work  is  finished,  call  on  children  to  de¬ 
scribe  their  thinking  for  each  of  Ex.  1-3  according  to  steps  a-d 
listed  in  the  Pre-Book  Lesson.  You  also  may  wish  to  have  pupils 
show  the  work  and  the  answer  on  the  chalkboard. 

Individualizing  Instruction 

•  You  may  wish  to  use  with  all  pupils  other  sets  of  mixed  addi¬ 
tion  and  subtraction  exercises  similar  to  those  at  the  bottom  of 
text  page  92.  Children  who  continue  to  make  errors  should  work 
with  cards  showing  addition  and  subtraction  facts. 

•  More  capable  children  may  prepare  an  exercise  involving  ten 
suggested  addition  and  subtraction  facts  for  each  of  which  only 
two  numbers  are  shown.  These  exercises  are  to  be  exchanged  and 
worked  by  other  children  within  the  group.  The  completed 
papers  then  may  be  returned  for  checking  to  the  children  who 
originated  them. 


92  (Second  Half) 


Using  Addition  and  Subtraction 


1.  There  are  4  little  dolls  and  3  big 
dolls  in  the  window.  Find  how  many 
dolls  in  all.  ,  > 


2.  Sue  has  5  doll  hats.  Little  Patty 
takes  away  2  of  the  hats.  Find  how 
many  hats  are  left  then.  c- 


2 


3 


J. —  dolls 


3  hats 


3.  Fred  has  6  toy  boats  in  the  water. 

Two  of  the  toy  boats  race  away.  How 

many  boats  are  left?  /  o  _  i  i  ,  i 

— b - L  ~  H- _ rt_  boats 

Write  the  answers. 


6  -  1  = 

5 

4  +  3  = 

1_ 

4  +  2  = 

T 

7  -  5  = 

1_ 

1  +  5  = 

6 

5  +  2  = 

6  -  4  = 

2  +  5  = 

7  -  4  = 

3 

6  -  3  = 

0 

3  +  4  = 

7  -  3  = 

[3 

7  -  2  = 

5 

2  +  4  = 

0 

7  -  6  = 

1  +  6  = 

1_ 

3+1+2 


1  +  3  +  2  = 
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Problem-solving;  mixed  addition  and  subtraction  practice 


Teaching  Book  One,  Second  Half,  Page  93 


Pupil’s  Objectives 

(a)  To  reinforce  and  extend  the  idea  that  a  closed  path  of 
which  no  part  crosses  over  any  part  of  the  path  is  a  simple  closed 
path-,  (b)  to  name  selected  simple  closed  paths  pictured  on  the 
text  page;  and  (c)  to  understand  that  some  simple  closed  paths 
have  no  straight  parts  and  others  have  several  straight  parts. 

Background 

Here  we  rely  on  considerable  intuition  to  identify  four  very 
familiar  simple  closed  paths  that  have  special  names.  One  of 
these  is  the  circle.  We  in  no  way  seek  to  define  this,  but  we  do 
try  to  help  children  distinguish  between  simple  closed  paths  which 
are  circles  and  those  which  are  not.  Another  familiar  simple 
closed  path  is  that  which  we  call  a  triangle.  For  present  pur¬ 
poses  it  will  suffice  to  recognize  that  such  a  simple  closed  path 
has  “three  straight  sides.”  The  two  other  simple  closed  paths  to 
which  we  apply  special  names  are  those  of  rectangle  and  square. 
Each  of  these  has  four  straight  sides  and  four  “square  corners.” 
In  reality,  a  square  is  a  special  case  of  rectangle  in  which  all 
sides  are  the  same  length.  However,  we  do  not  seek  at  this  time 
to  emphasize  this  fineness  of  distinction. 

It  is  very  important  to  keep  in  mind  that  there  is  a  distinction 
between  a  simple  closed  path  per  se  and  a  simple  closed  path 
combined  with  its  interior  which  we  call  a  region.  For  instance, 
the  boundary  of  a  common  8^"  X  11"  sheet  of  paper  is  a  rectangle. 
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Simple  Closed  Paths 

Positions  of  points  P,  I,  and  0  shown  for  each  exercise,  will  vary. 


However,  the  sheet  of  paper  itself  serves  as  a  model  of  the  bound¬ 
ary  and  its  interior  which  we  would  call  a  rectangular  region. 
We  certainly  do  not  get  involved  with  this  terminology  with 
first-grade  children.  However,  it  is  extremely  important  for  them 
to  be  able  to  distinguish  between  the  boundary  of  such  a  model 
and  the  boundary  combined  with  its  interior.  We  must  help 
children  to  see  the  distinction  between  a  simple  closed  curve  it¬ 
self,  and  a  simple  closed  curve  combined  with  the  points  which 
are  interior  to  it. 

Teacher’s  Preparation 

On  the  chalkboard,  draw  several  pictures  of  simple  closed 
paths  that  are  circles,  triangles,  rectangles,  squares,  and  so  on. 

Pre-Book  Lesson 

Direct  attention  to  the  pictures  of  simple  closed  paths  that 
you  have  shown  on  the  chalkboard.  Have  selected  children  trace 
over  each  of  these  and  explain  why  they  show  simple  closed  paths. 
For  each  representation,  have  a  point  identified  in  the  path,  one 
inside  the  path,  and  one  outside  the  path.  See  the  extent  to 
which  children  are  able  to  suggest  the  special  names  of  circle, 
triangle,  rectangle,  and  square.  Supply  these  names  if  they  are 
not  known  but  do  not  labor  for  mastery  of  this  ability  to  use 
these  special  names. 

Then  draw  on  the  chalkboard  a  figure  that  is  more  in  the 
shape  of  an  ellipse  or  oval  than  it  is  in  the  shape  of  a  circle.  Check 
to  be  sure  that  children  are  able  to  indicate  that  such  a  figure 
is  not  a  circle. 

Also  show  on  the  chalkboard  several  polygons  that  have  five 
or  six  straight  sides.  Be  certain  that  children  sense  that  these 
are  not  triangles,  nor  squares,  nor  rectangles.  Bring  out  the  fact 
that  to  be  a  triangle,  the  simple  closed  path  must  have  three 
straight  sides.  Also  bring  out  the  fact  that  to  be  a  rectangle  or 
square,  the  simple  closed  path  must  have  four  straight  sides  and 
have  four  “very  special”  corners.  In  this  latter  connection, 
show  several  illustrations  of  simple  closed  paths  that  have  four 
straight  sides  and  are  not  squares  or  rectangles. 

Using  the  Text  Page 

In  discussing  the  text  page,  you  may  wish  to  devise  questions 
that  bring  out  some  or  all  of  the  following  ideas: 

a.  All  paths  pictured  are  simple  closed  paths. 

b.  The  parts  of  some  paths  pictured  are  all  straight. 

c.  Only  one  simple  closed  path  pictured  is  called  a  circle. 

d.  Simple  closed  paths  of  only  3  straight  sides  are  called 
triangles. 

e.  Squares  have  4  straight  parts  that  seem  to  be  each  as  long 
as  the  others. 

/.  The  corners  of  the  squares  all  look  like  the  corners  of  this 
page. 

g.  Pictures  that  show  4  straight  parts  are  not  always  pictures 
of  squares. 

h.  Rectangles  have  4  straight  sides  and  4  corners  like  those 
of  a  square. 

Also,  for  each  of  the  figures  pictured  on  the  text  page,  have  pupils 
show  at  least  one  point  that  is  in  the  simple  closed  path  and 
name  it  P,  have  them  show  at  least  one  point  that  is  inside  the 
simple  closed  path  and  name  it  /,  and  have  them  show  at  least 
one  point  that  is  outside  the  simple  closed  path  and  name  it  O. 


Geometric  ideas 
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Teaching  Book  One,  Second  Half,  Page  94  (Period  Test) 

Pupil’s  Objectives 

To  show  (a)  ability  to  work  problems;  and  (b)  knowledge  of 
other  specific  number  abilities. 


Background 

The  following  abilities  are  tested  on  this  page : 

•  Working  oral  addition  and  subtraction  problems  involving 
sets  with  as  many  as  8  members 

•  Showing  pairs  of  addition  and  subtraction  facts  having  sums 
as  great  as  8,  for  given  dot  pictures 

•  Completing  number  sentences 

•  Identifying  a  point  in  a  path,  a  point  inside  the  path,  and 
a  point  outside  the  path. 

The  same  general  procedure  for  problem-solving  should  be 
used  after  the  first  reading  of  all  word  problems  for  this  page  as 
was  used  on  text  pages  47,  58,  68,  and  92. 

Using  the  Text  Page 

•  Discuss  the  picture  so  that  the  children  may  more  readily 
understand  the  problems  they  are  about  to  hear.  Instruct  them 
to  listen  carefully  so  that  they  will  know  what  they  are  to  find. 

•  Indicate  that  for  each  of  Ex.  1-6  they  are  to  show  only  the 
addition  or  subtraction  sentence  they  used  to  work  the  problem. 
The  answers  will  be  discussed  when  the  page  has  been  completed. 

Tell  the  children  that  the  picture  will  help  them  to  work  the 
first  two  problems,  but  that  they  won’t  always  be  able  to  see 
the  things  you  will  read  about  in  the  last  four  problems. 

Ex.  7.  Sue  poured  5  little  cups  of  lemonade.  She  sold 
4  of  them.  How  many  little  cups  of  lemonade  did  Sue  have 
left? 

Ex.  2.  Billy  bought  a  big  cup  of  lemonade  for  3 <ji  and  a 
little  cup  of  lemonade  for  2  0.  How  many  cents  did  Billy  have 
to  pay  for  his  lemonade? 

Ex.  3.  On  the  shelf  inside  the  lemonade  stand  Sue  had  2 
big  cups  and  4  little  cups.  How  many  cups  all  together  were 
on  the  inside  shelf? 

Ex.  4.  Sue’s  mother  gave  her  7  lemons.  Sue  used  4  of 
them  to  make  lemonade.  How  many  lemons  did  Sue  have 
left? 

Ex.  5.  Sue’s  daddy  had  8  boards.  He  used  5  of  them  to 
help  Sue  make  her  lemonade  stand.  How  many  boards  did 
Sue’s  daddy  have  left? 

Ex.  6.  Sue  sold  lemonade  to  4  children  in  the  morning 
and  to  4  other  children  in  the  afternoon.  To  how  many 
children  did  Sue  sell  lemonade? 

•  Ex.  7-9  of  the  test  are  familiar  activities. 

•  For  Ex.  10,  direct  the  children  to  show  a  point  in  the  path, 
a  point  inside  the  path,  and  a  point  outside  the  path,  naming 
them  P,  I,  and  O,  respectively. 

The  children  should  complete  the  test  independently. 

Individualizing  Instruction 

Use  the  results  of  this  test  page  to  identify  those  children  who 
may  be  encountering  difficulty  with  the  number  abilities  tested. 
The  following  listing  relates  the  test  exercises  to  relevant  ma¬ 
terial  which  was  developed  and  studied  previously.  This  listing 
is  designed  to  help  you  in  the  selection  of  reteaching  or  follow-up 
materials : 

Ex.  1-6:  pages  19,  24,  28,  35,  45,  47,  58,  68,  80,  92 

Ex.  7-8:  pages  73,  84 
Ex.  9:  pages  75,  85,  91 

Ex.  10:  pages  56-57,  93 

[2  1  2]  Unit  test 
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Do  You  Know? 


7.  What  is  the  pair  of  A.  facts?  8.  What  is  the  pair  of  S.  facts? 


•  •  • 
•  • 

•  • 


6+  2  -  r 

.  +  6  -  f 


Cover  3. 

£-3=5 


Cover  5. 

£  -  5  =3 


9.  Finish  the  work. 


5  + 
7  - 
4  + 


=  7 

=  4 
=  7 


Teaching  Book  One,  Second  Half,  Page  95  (End-of-Year  Test) 


Pupil’s  Objective 

To  show  selected  number  abilities  acquired  throughout  the 
year. 

Background 

This  is  the  first  page  of  a  two-page  end-of-year  testing  se¬ 
quence.  The  following  abilities  are  tested  on  this  page: 

•  Ability  to  show  counting  numbers  as  great  as  100  with  em¬ 
phasis  on  the  base-ten  and  place-value  ideas  of  our  numeration 
system 

•  Ability  to  show  serial  order  of  counting  numbers  through  100 

•  Ability  to  show  the  greatest  and  the  least  of  a  set  of  four 
counting  numbers 

•  Ability  to  show  counting  by  2’s  as  far  as  20,  and  counting 
by  10’s  as  far  as  100 

•  Ability  to  show  a  related  pair  of  addition  facts  and  a  related 
pair  of  subtraction  facts 

Using  the  Text  Page 

All  activities  should  be  familiar  to  the  children.  However, 
make  certain  that  they  understand  the  following  things  to  be 
done: 

•  In  the  first  two  parts  of  Ex.  1,  show  the  number  of  tens  and 
ones  indicated  by  the  tens-and-ones  pictures,  then  write  the  cor¬ 
responding  numeral.  In  the  last  three  parts,  pupils  are  to  draw 
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Do  You  Know? 


1.  Write  what  is  missing. 


4>  4>  4>  4>  $  II 

2o_  tens  and  1-  ones 

hi 

4>  $  <MI  II  II  II 

3 tens  and  1 —  ones 

31 

74 

4><h4>4>4>4><£  || 

J—  tens  and  *4..  ones 

56 

llll  II 

J  tens  and  6  ones 

90 

5  tens  and  Q  ones 

Write  the  missing 

numerals. 

3. 

Do 

you 

know? 

67 

hi 

46 

47 

36 

31 

38 

68 

93 

78 

77 

IK 

15. 

86 

97 

11 

99 

42 

81 

57 

50 

51 

JO 

71 

63 

M 

65 

26 

64 

80 

89 

5a 

n 

100 

58 

51 

60 

72 

21 

82 

2 

4  6 

i  1  J1 

14 

Ak  it  2£L 

10 

20 

30  40 

50.  ML  ICL 

20. 

50 

m 

What  is 

each  pair 

of  facts? 

Cover  2.  8-2 
Cover  6.  8-6 


a  tens-and-ones  picture  for  each  numeral  (you  may  have  all 
pupils  do  this  for  74  right  away  to  help  them  remember  what  is 
to  be  done),  then  show  the  number  of  tens  and  ones. 

•  In  the  first  column  of  Ex.  2,  children  are  to  show  the  num¬ 
ber  that  comes  after  the  given  one  when  counting  by  ones.  In 
the  second  column,  they  are  to  show  the  number  that  comes 
before  the  given  one  when  counting  by  ones.  In  the  third  column, 
they  are  to  show  the  counting  number  that  comes  between  the 
two  that  are  given. 

•  In  each  row  of  Ex.  3,  two  things  are  to  be  done :  draw  a 
ring  around  the  numeral  naming  the  least  number,  and  a  mark 
below  the  numeral  naming  the  greatest  number. 

•  In  Ex.  4,  children  are  to  show  the  numbers  when  counting 
by  2’s,  as  far  as  20. 

•  In  Ex.  5,  children  are  .to  show  the  numbers  when  counting 
by  10’s,  as  far  as  100. 

•  In  Ex.  6,  children  are  to  show  the  related  pair  of  addition 
facts  or  subtraction  facts  for  each  picture. 

Individualizing  Instruction 

Check  the  results  of  this  test  carefully  to  identify  any  children 
who  are  still  encountering  difficulty  with  the  number  abilities 
tested.  The  following  listing  relates  the  test  exercises  to  relevant 
material  which  was  developed  and  studied  previously  and  should 
help  you  select  appropriate  material  for  reteaching  and  follow-up 
work. 

Ex.  1 :  pages  30,  40,  50 

Ex.  2:  pages  31,  41,  51 

Ex.  3:  pages  31,  51 

Ex.  4:  pages  21,  60 

Ex.  5:  page  51 

Ex.  6:  pages  74,  83 


End-of-year  test 
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Teaching  Book  One,  Second  Half,  Page  96  (End-of-Year  Test) 

Pupil’s  Objective 

To  show  knowledge  of  addition  and  subtraction  developed 
throughout  the  year. 

Background 

This  is  the  last  page  of  the  end-of-year  testing  sequence. 

Ex.  1  involves  addition  and  subtraction  work,  sums  as  great 
as  6;  Ex.  2,  sums  as  great  as  7;  and  Ex.  3,  sums  as  great  as  10. 

A  careful  analysis  of  the  test  results  may  reveal  areas  of  weak¬ 
ness  which  individual  children  may  be  advised  to  remedy  during 
the  summer  months. 

Using  the  Text  Page 

Your  children  should  work  this  page  independently  with  a 
minimum  of  direction.  Observe  pupils  carefully  as  they  work, 
taking  note  of  the  procedures  used  by  various  children — particu¬ 
larly  those  who  must  resort  to  immature  procedures,  such  as 
counting  on  their  fingers,  using  dot  pictures,  and  so  on.  Although 
you  should  not  forbid  the  use  of  such  procedures,  constantly  en¬ 
courage  pupils  to  adopt  more  mature  procedures,  such  as  using 
the  related  fact  or  the  one-greater,  two-greater  or  one-less,  two- 
less  ideas. 


Individualizing  Instruction 

Check  the  results  of  this  test  carefully  to  identify  those  chil¬ 
dren  who  are  still  having  difficulty  with  addition  and  subtraction 
work.  A  list  of  text  pages  related  to  the  test  items  is  not  provided 
here,  for  it  would  have  to  be  of  such  length  as  to  be  of  little  prac¬ 
tical  value.  However,  to  help  you  select  appropriate  reteaching 
or  follow-up  work,  first  determine  whether  errors  were : 

(a)  predominately  in  one  operation; 

(b)  in  connection  with  greater  sums  rather  than  lesser  sums, 
regardless  of  operation ; 

(c)  in  finding  the  sum  of  three  addends. 

Such  an  analysis  will  help  to  limit  the  area  of  remedial  work. 
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Do  You  Know? 


Write  the  answers. 


2  +  2  =  i±_ 

2  +  4-  = 

2  +  1  =  _3_ 

5  -  3  =  JL 

6  -  2  =  _hL 

3  -  1  =  J=_ 


1  +  5  = 

3  +  2  =  X 

i  +  i  =  X 

6  -  3  =  X 


4  +  2  =  _&_ 
3  +  1  =  _ht 
1  +  4  =  X 

6-4  =  _2_ 
3  -  2  =  _L 

5  -  1  =  X 


2  +  3  = 

5  +  1  =  X 

3  +  3  =  X 

4  -  1  =  _2_ 

6  —  1  = 
4-2  =  X 


3  +  2 

4  -  1 

1  +  4 

2  +  1 


=  _5 
_  3_ 
=  _5 
3 


6  -  1 
2  +  4 
5-2 
1  +  5 


-  X 
=  X. 
=  _3_ 
=  _6_ 


1  +  1  +  1  =  X 

1  +  1  +  2  =  ±L 

2  + 1  + 1  =  JdL 

1  +  3  +  1  =  X 


2.  Write  the  answers. 


4 

+ 

2  = 

_6_ 

6 

+ 

1  = 

X 

6  - 

5  = 

6 

-  4  = 

1_ 

2 

+ 

5  = 

X 

2 

+ 

3  = 

JL 

7  - 

3  = 

7 

-  2  = 

X 

4 

+ 

3  = 

X 

5 

+ 

2  = 

X 

7  - 

5  = 

7 

-  6  = 

_L 

7  - 

1  = 

_6_ 

7 

-  4  = 

3_ 

2 

+  i 

+ 

3 

=  X 

3  + 

4  = 

X 

6 

-  3  = 

X 

2 

+  2 

+ 

1 

_  X 

1  + 

6  = 

1 L 

5 

-  2  = 

3_ 

1 

+  2 

+ 

3 

=  x 

3. 

Write 

the  answers. 

8 

+ 

1  = 

X 

9 

+ 

1  = 

X 

9  - 

1  = 

X 

10 

-  2  = 

X 

6 

+ 

2  = 

X 

7 

+ 

2  = 

3- 

7  - 

2  = 

5_ 

8 

-  1  = 

X 
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End-of-year  test 


Instructional  Aids 


Throughout  the  Teachers’  Edition,  included  in  the  lesson  plans,  there  are 
many  references  to  certain  of  the  items  listed  below.  You  may  want  to  study 
this  list  early  in  the  year  in  order  to  arrange  well  in  advance  for  obtaining  the 
items  you  will  want  to  use.  It  should  be  noted  that  this  represents  a  complete 
listing  of  the  aids  referred  to  throughout  the  Mathematics  We  Need  series  so 
some  of  these  items  will  not  be  suitable  for  use  at  this  grade  level. 


The  following  may  be  purchased  from  Ginn  and  Company 
(Boston,  New  York,  Chicago,  Atlanta,  Dallas,  Palo  Alto, 
Toronto): 

1.  Flannel  Board  Fractional  Parts 

2.  Flan-O-Graph 

3.  Ginn  Arithme-S ticks  (with  guide) 

4.  Introduction  to  Sets  and  Numbers  (flannel  items  and  guide) 

5.  Modern  Mathematics  Kindergarten  Kit  (flannel  items  and 
guide) 

6.  Modern  Number  Fine  (with  guide) 

7.  Number  Concept  Cards 
(includes 

Picture  Number  Cards 
Pattern  Number  Cards 
Pattern  Cards  for  Number  Facts) 

8.  Related-Facts  Cards  (with  guide) 

8A  Addition  and  Subtraction  (one  box) 

8B  Multiplication  and  Division  (one  box) 

9.  Operations  on  Sets  and  Numbers  (flannel  items  and  guide) 
9J.  Modern  Mental  Computation  (flannel  items  and  guide) 

9K.  Modern  Geometric  Ideas  (flannel  items  and  guide) 

9R.  Plastic  Pegboard  and  Pegs 

9S.  Pegboard  Discovery  Guides,  Numbers  and  Numerals,  0-20 
(to  be  used  with  9R  above) 


The  following  are  available  from  Milton  Bradley  Company 
Comparable  items  are  often  available  from  other  sources. 

10.  Calcuframe 

11.  Clock  Dial 

12.  Plastic  Counting  Discs 

13.  Cubical  Counting  Blocks 

14.  Day  by  Day  Calendar 

15.  Educational  Thermometer 

16.  Educational  Toy  Money 

17.  Flannel  Board  Cut-Outs 

18.  Flannel  Board  Numbers 

19.  Geometric  Figures  and  Solids 

20.  Hundred  Chart 

21.  Place  Value  Indicator 

22.  Primary  Number  Fine 

23.  Self-Teaching  Flash  Cards:  addition 

24.  Self-Teaching  Flash  Cards:  subtraction 

25.  Self-Teaching  Flash  Cards:  multiplication 

26.  Self-Teaching  Flash  Cards:  division 

27.  Tick-Tock  Primary  Clock 

28.  New  Math  Symbols 


The  items  listed  above  are  commercially  available.  On  the  following  pages  appear 
discussions  of  charts  and  devices  which  the  teacher  may  make  for  use  in  the  classroom. 
Also  there  are  described  many  suitable  number  games  which  children  will  enjoy  play¬ 
ing  in  connection  with  the  work  on  the  text  pages. 
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Page 

Charts,  Cards,  and  Other  Aids  [216] 

Clockface  [216] 

Clothespin  Counters  [216] 

Counting  Chart  [216] 

Flannel  Board  and  Cutouts  [216] 

Flexible  Hundred  Board  [217] 

Flexible  Number-Fact  Chart  [217] 

Geometric-Shapes  Cards  [218] 

Number  Concept  Cards  [21  8] 

Picture  Number  Cards  [21  8] 

Pattern  Number  Cards  [218] 

Pattern  Cards  for  Number  Facts  [218] 

Number-Fact  Cards  [218] 

Number  Dictionary  Chart  [219] 

Number-Line  Model  [219] 

Number  Strips  [219] 

Pegboard  [219] 

Perpetual  Calendar  [219] 

Pockets  and  Pocket  Charts  [220] 

Set  Box  [220] 

Games  [220] 

Ask  and  Draw  [221] 

Baseball  (1  M3)  [221] 

Bouncing  Ball  ( 1 )— (3)  [221] 

Climb  the  Ladder  (1)-(6)  [222] 

Connecto  [222] 

Cross  the  River  (1  )-(l  3)  [222] 

Dominoes  (1 )— (2)  [223] 


Fish  (1)-(6) 

Page 

[224] 

Fish  with  Bait 

[224] 

Follow  Me 

[224] 

Guess  Again  (1  )-(4) 

[224] 

Have  You  Seen  My  Geese  (1 )— (2) 

[225] 

Hooked  (l)-(5) 

[225] 

1  Want  to  Meet 

[225] 

It  ( 1 )— (3) 

[225] 

Jumping  Jacks 

[226] 

Kitty  Wants  a  Corner  (1 ) — (2) 

[226] 

Knock,  Knock 

[226] 

Letter  Carrier  (1  )-(2) 

[226] 

Moving  Man 

[226] 

Number  Bee  ( 1 ) — (3) 

[227] 

Number  Bingo  (l)-(3) 

[227] 

Numberland  ( 1  )-(5 ) 

[227] 

Old  Hat  ( 1 )— (8) 

[228] 

Out  of  Order  ( 1  )-(5) 

[229] 

Over  Orange  (1  )~(6) 

[229] 

Patterns 

[230] 

Postman  ( 1 )— (2) 

[230] 

Simon  Says 

[230] 

Spin  It  (1  )-(3) 

[230] 

Streetcar  ( 1 )— (2) 

[230] 

Who  Am  1? 

[231] 

The  Wizard  (1  —  10) 

[231] 

Zooks 
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Charts,  Cards,  and  Other  Aids 

You  will  find  in  this  section  brief  instructions  for  making 
some  of  the  basic  teaching  aids  used  in  the  primary-grade  arith¬ 
metic  program.  Think  of  this  section  as  providing  suggestions 
only,  for  if  you  give  your  imagination  free  play,  you  very  well 
may  discover  better  methods  of  your  own  for  constructing  the 
aids.  In  the  teaching  sections  of  this  Teachers’  Edition  reference 
is  made  to  the  use  of  the  aids  as  the  opportunities  arise. 

Clockface 

Simple  clockfaces,  either  large  for 
class  use  or  small  for  individual  use, 
can  be  constructed  easily  from  oak  tag, 
as  in  the  illustration  at  the  right.  The 
“hands”  may  be  made  from  a  different 
color  of  oak  tag  than  the  “face”  and 
can  be  fastened  to  the  center  of  the 
clockface  with  a  simple  paper  fastener. 

If  you  wish,  the  background  for  the  clockface  may  be  a  common 
paper  plate  instead  of  a  piece  of  oak  tag.  Children  may  deco¬ 
rate  the  borders  of  such  paper-plate  clockfaces  to  suit  their  own 
tastes. 

Clothespin  Counters 

Obtain  plastic  spring-type  clothespins  in  various  colors  and 
one  or  more  wire  coat  hangers. 

Ten  clothespins  of  the  same  color  may  be  hung  from  the 
hanger  and  used  for  a  variety  of  count¬ 
ing  experiences.  Cards  with  numerals 
from  1  through  10  may  be  fastened  to 
the  clothespins  if  desired. 

For  numbers  11-19,  fasten  more 
clothespins  to  a  second  hanger  and  dis¬ 
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play  it  beside  the  first  one,  thus  suggesting  that  such  a  number 
may  be  interpreted  as  10  and  some  ones. 

By  using  clothespins  of  different  colors,  experiences  may  be 
provided  which  relate  to  discovering  or  verifying  parts  of  sets, 
addition  and  subtraction  facts,  and  so  on. 

Counting  Chart 

A  large  chart  containing  ten  rows  of  large  black  dots,  ten  in  a 
row,  is  useful  in  connection  with  instruction  and  practice  in 
counting.  The  chart  can  be  drawn  on  a  window  shade.  It  then 
offers  advantages  in  the  matter  of  flexibility  of  exposure. 


The  fact  that  the  dots  are  in  rows  of  ten  also  has  the  value  of 
suggesting  early  the  decimal  character  of  our  numeration  system. 
The  chart  may  be  hung  on  the  wall  or  used  in  teaching  groups  of 
children  or  for  individual  practice  supervised  by  the  teacher  or  a 
more  capable  child.  Use  of  the  chart  involves  much  more  than  the 
mere  recitation  of  numbers  in  their  serial  order  (rote  counting). 
The  purpose  should  always  involve  determining  the  cardinal 
number  of  a  set  (how  many).  Thus,  the  teacher  or  pupil  moni¬ 
tor  can  cover  all  except  the  first  three  rows  and  the  first  two  dots 
in  the  fourth  row  (32),  and  ask  “How  many  dots  do  you  see?” 
Or,  the  request  may  be,  “Show  me  just  43  dots,  and  cover  the 
rest.” 

Flannel  Board  and  Cutouts 

An  easily  made  variation  of  the  familiar  flannel  board  is  de¬ 
scribed  on  page  [217], 


With  wrong  sides  together,  sew  two  rectangular  flannel  pieces 
(each  approximately  21"  X  30")  on  three  sides  and  then  turn 
right-side  out.  Slide  in  a  rectangular  piece  of  cardboard,  slightly 
smaller  in  size,  and  close  the  open  end  of  the  flannel  pocket  with 
snap  fasteners. 

A  support  for  the  board  may  be  made  by  cutting  from  large, 
heavy  cardboard  a  piece  similar  to  the  one  shown  below.  Cut 
out  the  blackened  area  and  fold  on  the  dashed  mark. 


Cut  simple  objects  and  geometric  shapes  of  various  sizes  from 
different  colors  of  flannel  or  from  different  colors  of  construction 
paper.  If  cut  from  construction  paper,  glue  small  pieces  of  flan¬ 
nel  or  sandpaper  on  the  backs  of  the  cutouts  so  they  will  adhere 
to  the  flannel  board. 

Representative  objects  may  be  put  on  the  flannel  board  in 
various  groupings  and  patterns,  and  may  be  manipulated  to 
illustrate  combining  and  separating  actions. 

Flexible  Hundred  Board 

Obtain  a  piece  of  plywood  that  is  about  30"  square.  Or, 
if  you  desire  to  print  the  title  “Hundred  Board”  at  the  top  of  the 
board,  use  a  board  that  is  about  6"  taller  than  it  is  wide.  Then 
prepare  the  board  in  either  of  the  ways  suggested  in  the  next  two 
paragraphs. 

Screw  100  small  L-hooks  on  the  plywood  board  in  10  rows  of 
10  hooks  each.  Allow  about  2{"  between  L-hooks  in  each  row 
and  the  same  distance  between  rows  of  hooks.  Place  the  bottom 
row  of  hooks  up  far  enough  so  that  round,  metal-rimmed  key 
tags  (If"  to  2"  in  diameter)  can  be  suspended  from  the  hooks 
without  extending  below  the  bottom  of  the  board. 

Or,  mark  off  the  board  to  show  100  square  regions — 10 
rows  of  10  regions  each — making  each  region  about  2\"  on 
a  side.  Center  and  screw  a  small  L-hook  near  the  top  side  of 
each  square  region  so  that  the  round,  metal-rimmed  key  tags 
will  be  in  the  interior  of  the  squares  when  hung  from  the  L- 
hooks. 
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Then  obtain  202  round,  metal-rimmed  key  tags  (If"  to  2"  in 
diameter) — 101  of  one  color  and  101  of  another  color.  On  each 
set  of  101  key  tags  write  the  numerals  from  0  through  100.  The 


sets  of  key  tags  may  be  used  on  the  board  in  many  ways.  Here 
are  a  few  suggestions: 

1 .  Hang  one  set  of  key  tags  on  the  L-hooks  to  make  the  famil¬ 
iar  counting  board,  to  show  the  counting  numbers,  1-100.  In 
dealing  with  the  serial  order  of  these  numbers,  one  or  more  key 
tags  may  be  removed  or  turned  with  the  blank  side  out  to  indi¬ 
cate  the  missing  number  in  a  series.  Instead  of  placing  the  100 
key  tags  on  the  L-hooks  at  one  time,  you  may  wish  to  build  the 
counting  board  progressively,  decade  by  decade,  as  you  follow 
the  systematic  instructional  program. 

2.  Prepare  the  board  in  the  following  manner  for  use  with 
multiple  counting  experiences  (counting  by  10’s  or  5’s  or  2’s). 

For  counting  by  10’s,  use  key  tags  of  a  contrasting  color  for  the 
numerals  10,  20,  30,  40,  .  .  .,  100. 

For  counting  by  5’s  use  key  tags  of  a  contrasting  color  for  the 
numerals  5,  10,  15,  20,  25,  .  .  .,  100. 

For  counting  by  2’s,  use  key  tags  of  one  color  for  the  numerals 
for  odd  numbers  and  key  tags  of  another  color  for  the  numerals 
for  even  numbers. 

3.  The  Flexible  Hundred  Board  may  be  employed  also  in  work 
with  the  tens-and-ones  structure  of  our  numeration  system.  To 
represent  37,  e.g.,  hang  37  key  tags  in  3  rows  of  10  and  7  in  the 
fourth  row.  You  may  use  the  key  tags  that  are  numbered  1 
through  37,  or  you  may  use  any  37  key  tags  with  the  blank  sides 
facing  up. 

4.  When  concentrating  exclusively  on  the  numerals  alone  in 
relation  to  decimal  place-value,  or  when  wishing  to  deal  with  the 
serial  order  of  whole  numbers,  you  may  set  up  the  board  with  the 
numerals  0-9  in  the  first  (top)  row,  the  numerals  10-19  in  the 
next  row,  and  so  on,  .  .  .  with  the  numerals  90-99  in  the  last 
(bottom)  row. 

Flexible  Number-Fact  Chart 

A  Flexible  Number-Fact  Chart  may  be  constructed  similar  in  de¬ 
sign  to  the  Flexible  Hundred  Board,  described  previously,  but  with 
these  modifications: 

You  will  need  121  L-hooks  and  121  round  metal-rimmed  key 
tags,  arranged  in  1 1  rows  of  1 1  in  each  row. 

Use  key  tags  of  one  color  for  the  numerals  of  the  top  row,  for 
the  numerals  of  the  left-hand  column,  and  for  the  operational 
sign  (+  on  one  side,  X  on  the  other  side).  Use  key  tags  of  a 
different  color  for  the  numerals  of  the  body  of  the  chart.  Also, 
you  may  use  yarn  or  heavy  cord  to  separate  the  body  of  the  chart 
from  the  top  row  and  the  left-hand  column  of  numerals. 

The  following  illustration  shows  how  the  chart  might  appear 
at  one  stage  of  its  development  as  an  addition-fact  chart: 
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The  chart  may  be  introduced  at  virtually  any  stage  in  the 
development  of  work  with  addition  facts.  It  need  not  include 
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zero  facts  at  the  outset.  Additional  facts  may  be  shown  on  the 
chart  as  they  are  studied. 

The  chart  may  be  used  in  connection  with  three  different 
forms  of  addition  sentences;  e.g., 

(a)  5  +  2  =  _ ,  (b)  5  +  _  =  7,  (c) _  +  2  =  7. 

[Note  that  with  appropriate  modification  at  a  later  stage  in 
the  mathematics  program,  this  same  chart-form  can  be  used  for 
multiplication  facts.] 

Geometric-Shapes  Cards 

White  oak-tag  cards,  each  approximately  6"  X  6",  can  be  pre¬ 
pared  in  several  different  ways  to  illustrate  familiar  geometric 
ideas:  circle,  triangle,  square,  and  other  rectangles. 

a.  On  each  of  several  cards  represent  a  particular  geometric 
figure  using  India  ink  and  a  felt  marking  pen  or  colored  yarn 
glued  to  the  card.  From  card  to  card  vary  the  size  of  the  repre¬ 
sentation  and  also  [except  for  the  circle]  its  orientation  on  the 
card,  as  illustrated  below. 


b.  Prepare  similar  sets  of  cards  with  the  interior  of  each  figure 
shaded  or  colored,  thus  directing  attention  to  a  circular  region 
rather  than  to  a  circle  per  se,  to  a  triangular  region  rather  than 
to  a  triangle  per  se,  and  so  on. 


Picture  Number  Cards.  These  are  cards  picturing  sets  of  real 
objects  for  each  number  from  1  through  10,  like  that  for  3  shown 
at  the  end  of  column  1 . 

In  making  the  cards,  be  sure  the  objects  are  placed  in  a  scat¬ 
tered  arrangement,  since  in  their  early  experiences  pupils  should 
count  the  items  in  each  set  to  find  the  number  for  that  set. 

Pattern  Number  Cards.  These  are  cards  picturing  sets  of  repre¬ 
sentative  objects  (such  as  dots,  circles,  X’s,  and  the  like)  in  the 
standard  patterns  taught  in  Mathematics  We  Need.  There  should 
be  one  card  for  each  of  the  patterns  shown  below  with  the  cor¬ 
responding  numeral,  in  the  correct  style,  on  the  reverse  side  of 
each.  (There  are  other  acceptable  pattern  arrangements  but 
those  shown  below  are  considered  standard  in  Mathematics  We 
Need.) 
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Standard  Patterns 


c.  From  colored  oak  tag,  cut  models  of  regions  in  the  shape  of 
triangles,  circles,  squares,  other  rectangles,  and  so  on.  Have 
these  vary  in  size.  You  may  wish  to  outline  the  edge  of  each 
with  colored  yarn  or  with  India  ink  or  a  felt  pen. 

Number  Concept  Cards’11 

If  the  commercially  prepared  set  of  cards  entitled  Number  Con¬ 
cept  Cards  is  not  available,  a  set  may  be  made. 

Make  the  cards  about  8£"  X  11"  using  sturdy  stock  such  as 
oak  tag.  When  illustrations  are  required,  use  original  art  work, 
or  cut  out,  arrange  in  attractive  groups,  and  paste  in  place  ap¬ 
pealing  pictures  found  in  magazine  advertisements  (highly  col¬ 
ored  pictures  of  animals  or  small  objects  like  cans  of  soup,  cakes 
of  soap,  and  the  like).  Cutout  stickers  of  Santa  Claus,  pump¬ 
kins,  flags,  and  the  like  may  also  be  purchased  in  quantity  from 
stationery  stores.  These  are  useful  when  the  same  picture  is  to 
be  repeated  over  and  over  again.  When  numerals  are  to  ap- 


pear,  try  to  duplicate  the  style  found  in 

the  pupil’s  text 

n 

3 

Picture  Side 

Numeral  Side 

*See  Number  Concept  Cards,  page  [215]. 
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Pattern  Cards  for  Number  Facts.  For  these  cards,  pictures  of 
circle,  triangle,  or  square  regions  may  be  drawn  on  oak  tag  or 
cut  out  of  construction  paper  and  pasted  on  oak  tag.  There 
should  be  one  card  for  each  set  of  related  facts  taught.  For  ex¬ 
ample,  the  card  illustrated  below  is  for  the  facts  2  +  3  =  5  and 
3+2  =  5  when  using  one  side  and  for  the  facts  5  —  3  =  2  and 
5  —  2  =  3  when  using  the  other  side  of  the  card. 


Number-Fact  Cards.  Prepare  a  set  of  cards  similar  to  those 
shown  below.  The  front  of  the  card  shows  a  number  combina¬ 
tion  (addition  or  subtraction)  in  either  horizontal  or  vertical 
form.  The  reverse  side  of  the  card  shows  the  complete  fact  for 
the  combination  shown  on  the  front.  The  clipped  corner  of  the 
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card  will  make  it  easy  to  arrange  all  cards  in  a  pack  with  the 
same  sides  showing.  Children  themselves  may  prepare  sets  of 
these  cards  and  use  them  in  ways  indicated  from  time  to  time  in 
this  Teachers’  Edition. 


Number  Dictionary  Chart 

One  device  that  is  useful  in  teaching  children  to  read  numer¬ 
als  and  word  number  names  is  a  Number  Dictionary  Chart,  such  as 
that  shown  below.  This  chart  may  be  drawn  on  the  chalkboard 
or  may  be  made  on  a  large  piece  of  cardboard  or  on  a  window 
shade  to  be  hung  on  the  wall.  It  should  be  started  when  the 
need  arises  and  added  to  as  new  numbers  are  introduced.  The 
first  row  (the  zero  row )  may  be  omitted  at  the  outset  and  filled 
in  later.  (If  you  use  a  completed  chart,  cover  up  that  part  of 
the  chart  which  has  not  yet  been  developed.)  The  pictures  in 
the  first  column  may  be  attractively  colored.  If  preferred,  col¬ 
ored  illustrations  from  magazine  advertisements  may  be  used. 
The  second  column  contains  the  digit  numerals.  The  third  col¬ 
umn  contains  the  word  number  names. 
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Number-Line  Model 

On  oak  tag  1"  wide  and  11"  long,  draw  a  number-line  model 
as  shown  below.  This  Number-Line  Model  may  be  used  in  con¬ 
junction  with  the  Number  Strips  described  below,  or  may  be 
used  independently  to  discover  addition  and  subtraction  facts 
(moving  to  the  right  or  to  the  left)  and  for  other  purposes  as  well. 


01  23456789  10 

Additional  sections  of  the  Number-Line  Model  may  be  made  in 
the  same  manner,  to  extend  it  to  show  points  for  numbers 
through  any  decade — ultimately  as  far  as  100. 

A  Class  Number-Line  Model  can  be  made  in  a  similar  way  and 
placed  along  the  chalk  tray  or  at  the  top  of  the  chalkboard.  For 
this,  use  oak  tag  that  is  2"  to  3"  wide  and  have  the  points  on  the 
Number-Line  Model  spaced  2"  to  3"  apart. 

Number  Strips 

You  will  want  to  make  several  sets  of  Number  Strips.  For  every 
set,  cut  10  strips  from  oak  tag,  making  each  strip  1"  wide  and  of 


progressively  increasing  lengths:  1",  2",  3",  4",  .  .  .,  10".  Mark 
off  one  side  of  each  strip  (except  the  1  -strip)  into  1  "-square  sec¬ 
tions.  On  the  other  side  of  each  strip  write  the  appropriate 
numeral  for  the  set.  Both  sides  of  a  6-strip  are  shown  below. 


6 


Note:  You  may  prefer  to  cut  the  above  from  blocks  of  wood 
|"  to  1 "  square  on  the  end  and  of  proper  lengths. 

By  combining  two  Number  Strips  end-to-end  and  comparing 
them  with  a  third  Number  Strip  having  the  length  of  the  two  put 
together,  addition  facts  may  be  discovered  or  verified.  Number 
Strips  may  also  be  used  appropriately  in  a  similar  way  for  discov¬ 
ering  parts  of  sets  and  for  work  with  subtraction  facts. 

Instead  of  using  two  Number  Strips  placed  end-to-end  in  com¬ 
parison  with  a  third  Number  Strip,  you  may  wish  to  use  them  with 
the  Number-Line  Model  described  in  column  1 . 

Pegboard 

Obtain  a  piece  of  acoustical  tile  or  a  piece  of  Masonite  with 
drilled  holes,  cut  in  such  a  way  that  there  will  be  10  rows  of  holes 
with  10  holes  in  each  row.  Also  obtain  100  kindergarten  pegs 
for  use  with  the  board,  or  substitute  matchsticks  or  dowel  rods 
(lollipop  sticks  or  the  like). 

Children  may  use  the  board  to  show 
standard  patterns  for  sets  as  large  as  1 0 
or  to  show  other  patterned  arrange¬ 
ments  for  such  sets.  By  grouping  and 
regrouping  pegs,  children  may  discover 
or  verify  parts  of  sets  of  pegs,  addition 
facts  and  subtraction  facts,  and  so  on. 

By  placing  pegs  in  rows  of  10,  the 
Pegboard  may  be  used  in  much  the  same 
way  as  the  Flexible  Hundred  Board  to  show  the  tens-and-ones  struc¬ 
ture  associated  with  numbers  greater  than  9. 

Also,  several  pegs  may  be  placed  in  appropriate  positions  and 
a  rubber  band  stretched  around  the  pegs  to  illustrate  geometric 
figures  such  as  triangles,  squares,  and  other  rectangles. 

Perpetual  Calendar 

Secure  a  piece  of  plywood  that  is  about  20"  wide  and  about 
30"  high.  Rule  off  the  board  in  squares  about  2^"  on  a  side  as 
shown  on  [220].  The  days  of  the  week  may  be  lettered  perma¬ 
nently  on  the  board.  Twelve  oak-tag  strips  with  the  names  of 
the  months  on  them  should  be  prepared  and  the  appropriate 
strip  thumbtacked  on  the  board  each  month.  The  year  likewise 
should  be  written  on  an  oak-tag  strip  and  thumbtacked  to  the 
board  so  that  it  can  be  changed  when  necessary. 

Center  and  screw  a  small  L-hook  near  the  top  of  each  square 
so  that  a  round,  metal-rimmed  key  tag  about  2"  in  diameter  can 
be  placed  in  the  interior  of  the  square  when  hung  from  the  L- 
hook,  as  indicated  in  the  diagram. 

Obtain  93  round,  metal-rimmed  key  tags  about  2"  in  diam¬ 
eter  (31  each  of  three  different  colors).  Write  the  numerals  1 
through  3 1  on  each  set. 

Hang  key  tags  from  the  L-hooks  in  the  proper  spaces  for  the 
current  month.  Use  key  tags  of  one  color  for  the  days  school  is 
in  session;  tags  of  another  color  for  the  days  school  is  not  in  ses¬ 
sion;  and  for  the  current  day,  use  the  third  color. 

The  space  at  the  top  can  be  used  for  a  variety  of  purposes. 
You  may  want  to  mount  on  construction  paper  and  thumbtack 
there  the  “Picture  of  the  Month”  (or  of  the  week  or  day).  The 
pictures  may  be  drawn  by  pupils  or  cut  from  a  magazine.  The 
space  at  the  top  also  may  be  reserved  for  listing  the  names  of 
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children  who  have  birthdays  on  a  particular  day,  for  special 
events  of  the  day,  and  the  like. 


Pockets  and  Pocket  Charts 

There  are  many  good  methods  of  making  pockets  to  show 
numbers  greater  than  9.  One  good  method  is  to  use  oilcloth  or 
plastic  in  making  individual  pockets  similar  to  those  illustrated 
below.  For  work  with  tens  and  ones,  make  two  pockets  as 
shown;  for  work  with  hundreds,  tens,  and  ones,  make  three 
pockets.  Of  course,  pockets  must  be  made  in  larger  quantities 
if  several  small  groups  of  children  are  to  work  simultaneously. 
The  pockets  may  be  thumbtacked  to  the  bulletin  board  with 
cards  to  label  the  pockets  “ones”  and  “tens”  as  shown. 


Boards  nailed  together  to  make  stands  similar  to  those  in  the 
picture  at  the  top  of  column  2  also  make  convenient  pockets. 
Large  rubber  bands  placed  over  the  upright  portion  of  each 
stand  will  serve  to  hold  the  bundles  and  single  sticks  that  are 
used  in  representing  numbers.  Labels  may  be  thumbtacked  to 
the  stands  in  whatever  location  is  convenient. 
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Discarded  cans  may  also  be  used  for  pockets.  Use  gummed 
labels  for  marking  the  cans.  The  cans  may  be  kept  separate  in 
use  on  a  table  or  along  a  chalk  tray  or  fastened  to  a  wooden 
stand  as  shown  below. 


Pencils,  dowels,  3"  by  5"  index  cards,  or  colored  splints  pur¬ 
chased  for  the  purpose  from  school-supply  houses  may  be  used 
in  representing  numbers.  Make  ten  10-bundles  using  elastic 
bands  to  hold  the  sets  of  ten  together.  Have  on  hand  about 
twenty  single  objects  to  represent  ones. 

Set  Box 

Have  each  child  bring  to  school  a  box  about  the  size  of  a 
common  j-pound  candy  box.  The  lid  of  the  box  may  be  covered 
with  colored  construction  paper  and  labeled  “My  Set  Box” 
along  with  the  child’s  name.  This  box  should  contain  a  collec¬ 
tion  of  at  least  20  each  of  several  appropriate  small  objects  that 
can  be  used  to  demonstrate  sets  and  that  can  be  arranged  and 
manipulated  easily  in  various  ways.  Consider  using  checkers, 
buttons,  small  cubes,  or  the  like.  When  appropriate,  children 
may  put  toy  coins  (cents,  nickels,  dimes,  quarters,  and  half  dol¬ 
lars)  in  the  box  as  well  as  dowels,  tongue  depressors,  and  so  on. 
If  necessary,  have  the  children  prepare  Separate  set  boxes  for 
these  latter  materials. 


Games 

It  is  important  that  the  place  and  use  of  games  in  arithmetic 
instruction  be  considered  thoughtfully.  Almost  without  excep¬ 
tion,  the  following  games,  and  most  arithmetic  games  in  general, 
provide  practice  only.  Thus,  they  are  to  be  used  in  the  same 
way  that  other  forms  of  practice  are  used — after  underlying  un¬ 
derstandings  have  been  developed  and  established.  If  used  in 
this  way,  games  provide  an  opportunity  for  varied  forms  of  prac¬ 
tice  in  settings  which  appeal  to  the  children.  Even  then,  an 
excessive  or  unwise  use  of  arithmetic  games  may  direct  attention 
and  emphasis  away  from  the  all-important  thing  for  which 
practice  is  intended,  developing  mathematical  skill,  and  center 


the  child’s  interest  on  competition,  reward,  or  other  undesired 
and  perhaps  even  harmful  goals. 

As  the  games  are  referred  to  in  the  teaching  lessons,  you  will 
find  that  in  some  cases  the  directions  must  be  modified  to  cor¬ 
respond  to  the  material  being  taught.  Thus,  if  a  game  is  written 
in  such  a  way  that  numbers  as  great  as  10  are  to  be  used,  and 
your  pupils  have  worked  only  with  numbers  as  great  as  8,  you 
will  want  to  change  the  directions  for  the  game  to  suit  the  prog¬ 
ress  of  your  pupils.  Later  on,  when  your  children  have  worked 
with  other  numbers,  the  game  may  be  referred  to  again  and  you 
will  be  able  to  reintroduce  it  without  change,  for  more  advanced 
practice. 

Recognizing  sets  of  related  facts 

Ask  and  Draw 

Prepare  a  deck  of  24  cards  (for  sums  not  exceeding  6)  or  a 
deck  of  36  cards  (for  sums  as  great  as  7),  and  so  on.  On  each 
card  show  one  of  the  four  facts  which  make  up  a  set  of  four  re¬ 
lated  facts — for  instance,  the  set  of  A.  and  S.  facts  using  5,  4,  and 
1  (omitting,  of  course,  the  doubles,  such  as  2  +  2,  4  —  2,  3  +  3, 
6  —  3).  For  example,  the  4  facts  would  be  shown  on  four  differ¬ 
ent  cards,  and  would  constitute  a  book: 

4+l=5  1+4=5  5-1=4  5-4=1 

Shuffle  and  deal  6  cards  to  each  of  3  players.  Place  the  re¬ 
maining  cards  face  down  in  the  center  of  the  table.  Pupils 
should  make  books  of  the  facts  held,  place  them  face  down  on  the 
table,  and  then  take  turns  asking  one  another  for  a  card  needed 
to  complete  or  add  to  partial  books  remaining  in  their  hands. 
The  pupil  asked  must  give  up  the  requested  card  if  he  holds  it. 
A  player  continues  to  ask  for  cards  from  either  of  the  other  two 
players  until  he  is  unsuccessful  in  getting  the  card  he  requested. 
Then  he  draws  a  card  from  the  pile  and  the  next  player  begins 
asking  for  cards.  As  books  are  completed,  they  should  be  placed 
face  down  on  the  table.  The  player  completing  the  most  books 
is  the  winner. 


Addition  facts 

Baseball  (1) 

On  the  chalkboard,  draw  a  diagram  of  a  baseball  diamond, 
somewhat  like  the  one  shown  below. 


Write  several  numerals  at  each  base  and  in  the  pitcher’s  box 
(as  in  the  illustration).  Select  the  numerals  carefully  so  that  in 


playing  the  game  the  sum  of  the  numbers  added  will  not  exceed 
the  limits  of  the  program  at  a  particular  time.  Two  children  act 
as  captains  and  choose  sides.  The  teacher  (or  one  of  the  more 
capable  children )  points  to  one  of  the  numerals  in  the  pitcher’s  box 
and  to  one  of  the  numerals  at  first  base.  The  child  who  is  at  bat 
must  give  the  correct  sum  for  the  two  numbers  named.  If  he 
fails  to  do  so,  he  is  out.  If  he  gives  the  correct  sum,  he  keeps 
“batting.”  The  teacher  now  points  to  a  numeral  in  the  pitcher’s 
box  and  to  one  of  the  numerals  at  second  base.  Play  continues 
in  this  way  until  the  batter  is  out  or  has  scored  a  run.  When  3 
batters  on  a  particular  side  are  out,  the  other  side  takes  its  turns 
at  bat.  Play  continues  for  any  desired  number  of  innings.  The 
side  with  more  runs  at  the  end  of  the  game  is  the  winner. 

Subtraction  facts 

Baseball  (2) 

Draw  a  baseball  diamond  on  the  chalkboard  as  in  Baseball 
(/),  but  be  certain  to  put  only  numerals  for  greater  numbers  in 
the  pitcher’s  box  and  for  lesser  ones  around  the  bases.  This  time 
each  batter  is  to  subtract  by  starting  with  the  number  which  the 
teacher  indicates  (pointing  to  the  pitcher’s  box)  and  subtract¬ 
ing  from  it  one  of  the  lesser  numbers  indicated  (pointing  to  a 
base). 

Mixed  addition  and  subtraction  facts 

Baseball  (3) 

This  game  can  be  adjusted  to  mixed  practice  if  the  teacher 
will  say  either  “plus”  or  “minus”  between  the  two  numbers 
which  she  indicates. 

Addition  facts 

Bouncing  Ball  (1) 

Select  a  team  of  boys  and  a  team  of  girls,  the  number  on  each 
team  depending  upon  the  greatest  sum  to  be  encountered  in  the 
addition  facts  at  a  given  time.  For  example,  if  sums  do  not  ex¬ 
ceed  7,  then  have  teams  of  7  boys  and  7  girls.  On  each  team 
assign  a  number  from  1  to  7  to  each  child.  (If  zero  is  included 
as  an  addend,  then  have  8  pupils  on  each  team  and  assign  the 
numbers  0  through  7.)  Have  the  children  arrange  themselves 
in  random  arrangement  in  a  ring,  with  the  teacher  (or  one  of  the 
more  capable  children)  in  the  center.  The  person  in  the  center  calls 
out  an  addition  combination,  such  as  “4  plus  2,”  and  at  the  same 
time  bounces  a  rubber  ball  in  the  center  of  the  circle.  The  boy 
and  the  girl  who  have  been  assigned  the  number  6  (the  sum  of 
4  and  2)  try  to  run  out  and  catch  the  ball  before  it  bounces  a 
second  time.  The  one  who  succeeds  scores  a  point  for  his  or  her 
team.  Play  continues  in  this  way  for  a  specified  length  of  time 
or  number  of  turns.  The  team  with  the  greater  number  of  points 
is  the  winner. 

Subtraction  facts 

Bouncing  Ball  (2) 

Play  as  in  Bouncing  Ball  (/). 

This  time  the  teacher  will  call  out  a  subtraction  combination, 
such  as  “7  minus  4.”  The  boy  and  girl  assigned  the  numeral  3 
will  attempt  to  catch  the  bouncing  ball. 

Mixed  addition  and  subtraction  facts 

Bouncing  Ball  (3) 

Play  as  in  Bouncing  Ball  (7)  or  Bouncing  Ball  ( 2 )  but  call  out 
either  an  addition  combination  (for  example,  “5  plus  2”)  or  a 
subtraction  combination  (for  example,  “6  minus  4”). 
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Recognition  of  set  patterns 

Climb  the  Ladder  (1) 

On  a  sheet  of  oak  tag,  draw  a  picture  of  a  ladder  with  8  rungs 
(more  or  less  if  desired).  Cut  4  to  6  circular  markers  from  dif¬ 
ferent  colors  of  construction  paper  and 
use  them  to  indicate  individual  or  team 
progress  up  the  ladder  from  rung  to 
rung. 

To  play  the  game  with  4  to  6  chil¬ 
dren,  show  the  first  child  the  pattern 
side  of  one  of  the  Ginn  Pattern  Number 
Cards  (or  construct  similar  cards  ac¬ 
cording  to  the  instructions  on  page 
[218]).  Show  the  card  very  briefly  and 
have  the  child  respond  by  telling  how 
many.  If  he  answers  correctly,  he  may 
put  his  marker  on  the  first  rung  of  the 
ladder.  Continue  from  child  to  child 
in  this  way,  showing  the  standard  pat¬ 
terns  in  random  arrangement.  When¬ 
ever  a  child  responds  correctly,  he 
moves  his  marker  to  the  next  higher 
rung  on  the  ladder.  The  winner  is  the 
one  whose  marker  reaches  the  top  of 
the  ladder  first. 

To  play  the  game  with  two  teams  of 
children,  use  one  marker  for  each  team. 

The  Pattern  Number  Cards  should  be 
shown  alternately  to  the  successive 
members  of  each  team.  The  captain 
of  each  team  moves  his  team’s  marker 
one  rung  up  the  ladder  each  time  a 
member  of  his  team  answers  correctly.  The  winning  team  is  the 
one  whose  marker  reaches  the  top  of  the  ladder  first. 


Recognition  of  sizes  of  unpatterned  sets 

Climb  the  Ladder  (2) 

Play  the  game  as  described  for  Climb  the  Ladder  (/),  but  use 
selected  Picture  Number  Cards  (or  make  according  to  the  direc¬ 
tions  on  page  [218])  with  the  numeral  out  of  sight  in  each  in¬ 
stance.  Expose  the  cards  for  a  longer  period  of  time  than  you 
did  in  Climb  the  Ladder  (/),  since  the  child  must  determine  the 
number  of  members  for  sets  of  objects  in  scattered  rather  than 
patterned  arrangements. 


Parts  of  sets 

Climb  the  Ladder  (3) 

From  the  set  of  Ginn  Pattern  Cards  for  Number  Facts  (see  page 
[218])  select  only  those  cards  for  which  the  number  of  the  total 
set  does  not  exceed  7,  8,  9,  or  10 — depending  upon  how  far  you 
have  progressed  in  your  study  of  parts  of  sets.  Use  only  the 
joining-sets  side  of  each  card  (the  side  that  shows  two  sets  sepa¬ 
rated  by  a  dashed  mark).  Play  the  game  according  to  either  of 
the  two  methods  described  for  Climb  the  Ladder  (7).  When  a 
given  card  is  shown  to  a  child,  he  must  respond  by  telling  the 
size  of  the  total  set  and  the  pair  of  parts  seen  in  the  representa¬ 
tion.  The  response  might  be,  “I  see  a  set  of  8  dots.  The  parts 
of  the  set  are  5  dots  and  3  dots  or  3  dots  and  5  dots.” 

Pairs  of  addition  facts 

y  Climb  the  Ladder  (4) 

Use  the  same  sides  of  the  Ginn  Pattern  Cards  for  Number  Facts 
that  were  used  above  in  playing  Climb  the  Ladder  ( 3 ).  As  before, 
the  size  of  each  total  set  should  not  exceed  7,  8,  9,  or  10 — de- 
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pending  upon  how  far  you  have  gone  in  your  systematic  study  of 
pairs  of  addition  facts.  When  a  card  is  exposed,  the  child  is  to 
respond  with  a  pair  of  addition  facts,  such  as  5  +  3  =  8  and 
3  +  5  =  8. 


Pairs  of  subtraction  facts 

Climb  the  Ladder  (5) 

Use  the  subtraction  side  of  the  Ginn  Pattern  Cards  for  Number 
Facts  (see  page  [218]),  but,  as  before  you  should  select  only  those 
cards  in  which  the  size  of  the  total  set  does  not  exceed  7,  8,  9,  or 
10 — depending  on  how  far  you  have  gone  in  your  systematic 
study  of  pairs  of  subtraction  facts.  As  a  card  is  shown  and  folded 
the  pupil  is  to  respond  with  a  pair  of  subtraction  facts  such  as 
8  -  1  =  7  and  8  -  7  =  1. 


Addition  and  subtraction  facts 

Climb  the  Ladder  (6) 

Play  the  game  according  to  either  of  the  two  methods  de¬ 
scribed  for  Climb  the  Ladder  (/).  Use  a  set  of  cards  on  each  of 
which  you  have  written  a  combination  (without  answer)  for  an 
addition  fact  only  or  for  a  subtraction  fact  only — choosing  A.  and 
S.  facts  on  the  basis  of  how  far  you  have  proceeded  in  your  sys¬ 
tematic  study  of  the  number  facts.  They  may  be  shown  either 
horizontally  or  vertically.  If  you  have  studied  the  principles  of 
adding  1  to  a  number  and  subtracting  1  from  a  number,  you 
may  also  include  appropriate  facts  with  sums  as  great  as  10. 
When  a  combination  is  shown  to  the  child,  he  is  to  respond  by 
giving  a  complete  statement  for  the  fact. 


Serial  order  of  numbers 

Connecto 

Each  of  4  to  6  players  writes  the  numerals  1  through  10  on  a 
sheet  of  paper,  spreading  the  10  numerals  all  over  the  sheet  in  a 
random  arrangement  and  then  drawing  a  ring  around  each  of 
the  numerals. 

Children  then  exchange  papers  ac¬ 
cording  to  a  prearranged  plan  (for  ex¬ 
ample,  each  child  may  pass  his  paper  to 
the  child  on  his  left)  and  on  signal  be¬ 
gin  connecting  the  ringed  numerals  in 
proper  serial  order  of  the  numbers. 

The  first  child  finished  calls  “Con¬ 
necto”  and  is  the  winner  if  he  has  made 
no  mistake. 

The  game  may  be  varied  by  using  any  10  numerals  in  serial 
order  (for  example,  the  numerals  21  through  30,  46  through  55, 
and  so  on).  All  children  should  use  the  same  10  numerals,  of 
course,  in  any  instance. 


Serial  order  of  sets  through  10 

Cross  the  River  (1) 

On  a  large  sheet  of  oak  tag  draw  the  two  irregular  banks  of  a 
river  as  shown  on  [223].  Cut  ten  “stones”  from  construction 
paper  and  put  standard  patterns  for  sets  with  1  through  10  ob¬ 
jects  on  the  stones,  one  pattern  to  a  stone.  Scatter  the  stones  in 
irregular  order  from  one  bank  of  the  river  to  the  other. 

Separate  the  class  into  two  teams.  Have  the  first  member  of 
Team  1  try  to  cross  the  river  by  starting  at  the  1 -stone  and 
“jumping”  from  stone  to  stone  in  proper  sequential  order  until 
he  reaches  the  10-stone  on  the  opposite  side  of  the  river.  One 
point  is  scored  for  his  team  if  he  crosses  the  river  correctly.  Then 
have  the  first  member  of  Team  2  try  to  cross  the  river.  Continue 
in  this  fashion,  alternating  members  from  each  team,  until  all 
have  participated.  Change  the  position  of  the  stones  from  time 


to  time.  The  team  with  the  greater  number  of  points  is  the 
winner. 


After  children  are  familiar  with  the  empty  set — the  set  with 
no  members — ,  you  may  start  the  sequence  of  stones  with  one 
that  is  blank. 

Serial  order  using  numerals  1  through  10 

Cross  the  River  (2) 

On  each  of  10  “stones”  put  a  numeral  from  1  through  10. 
Scatter  the  stones  between  the  river  banks  and  play  as  in  Cross 
the  River  (1)  above. 

Serial  order  using  number  words  through  ten 

Cross  the  River  (3) 

On  each  of  10  “stones”  put  a  number  word  from  one  through 
ten.  Scatter  the  stones  between  the  river  banks  and  play  as  in 
Cross  the  River  (/). 


96).  Scatter  the  stones  between  the  river  banks.  Be  sure  the 
children  know  the  starting  and  ending  numbers  shown.  Then 
have  them  play  by  “hopping”  from  one  stone  to  the  one  of  next 
higher  value  in  the  number  series.  Use  different  groups  of  10 
numbers  from  time  to  time,  also  changing  the  positions  of  the 
stones  between  the  banks.  You  may  extend  the  sequence  to  200 
at  the  proper  time  in  your  study  of  numbers. 

/Pairs  of  addition  facts 
Cross  the  River  (8) 

Use  10  “stones”  as  before,  but  this  time  draw  marks  to  indi¬ 
cate  the  path  to  be  taken  from  stone  to  stone.  Write  an  addition 
combination  on  each  of  the  stones,  being  certain  that  the  sum 
does  not  exceed  the  maximum  allowed  at  a  given  time  in  the 
program.  A  player  moves  across  the  river  from  one  stone  to  the 
next  by  doing  two  things  in  connection  with  each  stone:  giving 
the  answer  to  the  combination  on  the  stone,  and  saying  the  A. 
fact  that  goes  with  it  to  make  a  pair  of  A.  facts. 

Pairs  of  subtraction  facts 

Cross  the  River  (9) 

This  is  similar  to  Cross  the  River  ( 8 ),  except  that  a  subtraction 
combination  is  written  on  each  of  the  10  “stones.” 

Sets  of  addition  and  subtraction  facts 

Cross  the  River  (10) 

Play  in  a  way  similar  to  Cross  the  River  (8),  but  have  the  chil¬ 
dren  give  all  four  facts  that  comprise  the  set  of  facts  relative 
to  the  combination  on  each  stone.  For  more  capable  children 
you  might  either  set  up  the  stones  as  in  Cross  the  River  ( 9 )  or 
mix  addition  and  subtraction  combinations  on  the  several 
stones. 


Serial  order  of  numbers  greater  than  10 

Cross  the  River  (4) 

On  each  of  10  “stones”  put  a  numeral  for  any  selected  10- 
number  sequence  (for  example,  25  through  34).  Scatter  the 
stones  between  the  river  banks.  Be  certain  the  children  know 
the  starting  and  ending  numbers  in  the  sequence  and  play  as  in 
Cross  the  River  (/).  Use  different  numeral  sequences  from  time  to 
time. 

Serial  order  of  numbers  by  2’s  through  20 

Cross  the  River  (5) 

On  each  of  10  “stones”  put  one  of  the  numerals  in  the  series 
when  counting  by  2’s  through  20  (2,  4,  6,  8,  ...  ,  20).  Scatter 
the  stones  between  the  river  banks  and  play  as  in  Cross  the 
River  (/),  changing  the  positions  of  the  stones  from  time  to 
time. 


Addition  facts 

Cross  the  River  (11) 

Play  as  in  Cross  the  River  ( 8 ),  but  restrict  the  response  for  each 
stone  to  the  sum  for  the  given  combination  (without  stating  the 
related  fact). 

Subtraction  facts 

Cross  the  River  (12) 

Play  as  in  Cross  the  River  (11)  but  use  subtraction  combinations 
instead  of  addition  combinations. 

Mixed  addition  and  subtraction  facts 

Cross  the  River  (13) 

Play  as  in  Cross  the  River  (11)  or  Cross  the  River  (12),  using 
a  mixture  of  addition  and  subtraction  combinations  on  the 
stones. 


Serial  order  of  numbers  by  10’s  through  100 

Cross  the  River  (6) 

On  each  of  10  “stones”  put  one  of  the  numerals  in  the  series 
when  counting  by  10’s  through  100  (10,  20,  30,  .  .  .  ,  100).  Scat¬ 
ter  the  stones  between  the  river  banks  and  play  as  in  Cross  the 
River  (1),  changing  the  positions  of  the  stones  from  time  to 
time. 


Selecting  numbers  in  order  of  increasing  size 

Cross  the  River  (7) 

On  each  of  10  “stones”  show  one  of  the  numbers  from  the 
counting  series  (for  example,  13,  21,  27,  45,  52,  57,  63,  78,  84, 


Matching  patterned  sets 

Dominoes  (1) 

Cut  from  oak  tag  55  “dominoes,”  each  1"  by  2",  and  separate 
each  into  halves  with  a  mark.  Draw  two  dot  pictures  on  each 
domino  card  using  the  standard  patterns  shown  on  page  [218], 
making  sure  that  the  complete  set  of  dominoes  includes  all  of  the 
following  combinations: 
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Recognizing  pairs  of  addition  facts 


To  play,  all  dominoes  are  turned  with  the  pattern-side  down 
and  are  mixed  well.  Each  of  2  to  4  players  chooses  5  to  7  dom¬ 
inoes.  The  player  with  the  greatest  double  starts  the  game  by 
placing  his  domino  face  up  in  the  center  of  the  table.  Each 
player  in  turn  tries  to  match  the  end  of  one  of  his  dominoes  with 
the  end  of  either  the  last  domino  played  or  the  end  of  one  played 
earlier  that  is  “open.”  If  he  cannot  do  so,  he  draws  one  domino 
at  a  time  from  the  pile  until  he  finds  one  he  can  play.  If  the  pile 
is  depleted,  he  loses  his  turn.  The  first  player  to  use  all  his 
dominoes  wins.  If  no  one  can  make  a  further  play,  the  player 
having  the  fewest  dots  showing  on  all  his  remaining  dominoes 
wins. 


Matching  sets 

Dominoes  (2) 

Cut  from  oak  tag  55  “dominoes”  each  1”  by  2",  and  separate 
each  domino  into  halves  with  a  mark.  As  before,  draw  a  dot 
picture  on  each  half  of  the  domino.  Use  the  same  set  combina¬ 
tions  as  in  Dominoes  (/),  but  vary  the  way  in  which  you  show  a 
given  number  of  dots.  For  example,  5  might  be  shown  as: 
*.v  or  •  •  •  or  v 

Play  as  in  Dominoes  (/).  Note,  however,  that  in  this  variation 
the  ends  of  the  dominoes  are  not  matched  on  the  basis  of  stand¬ 
ard  patterns.  Rather,  matching  is  done  on  the  basis  of  sets  that 
have  the  same  number  of  dots,  regardless  of  pattern  or  arrange¬ 
ment.  This  involves  a  different  number  ability  from  that  re¬ 
quired  in  Dominoes  (/). 


Recognizing  set  sizes 

Fish  (1) 

Cut  10  “fish”  out  of  construction  paper.  On  each  put  a  non- 
patterned  dot  picture  of  one  of  the  sets  having  from  1-10  members. 
Attach  a  paper  clip  to  each  fish  and  put  the  fish  in  a  “pond” 
(cardboard  box  or  other  suitable  container).  Make  a  fishing  rod 
from  a  pole  to  which  is  tied  a  length  of  string  with  a  magnet 
fastened  on  the  end. 

Separate  the  players  into  two  teams.  Have  the  first  player  on 
Team  1  fish  in  the  pond  until  he  has  pulled  out  one  of  the  fish. 
The  player  then  must  look  at  the  dot  picture  on  his  fish  and  tell 
how  many.  If  he  responds  correctly,  he  scores  a  point  for  his  team. 
In  any  event,  he  throws  his  fish  back  into  the  pond  and  the  first 
member  of  Team  2  has  his  turn  fishing.  Play  continues  in  this 
way  until  all  members  of  both  teams  have  had  a  turn.  The 
team  with  the  higher  total  score  is  the  winner. 

If  desired,  just  two  players  may  fish,  each  taking  a  speci¬ 
fied  number  of  turns  on  an  alternating  basis.  The  child 
with  the  higher  score  at  the  end  of  the  series  of  turns  is  the  win¬ 
ner.  Three  or  more  children  could  play  on  this  same  basis  if 
desired. 


Recognizing  standard  set  patterns 

Fish  (2) 

Play  the  game  as  described  in  Fish  (/),  but  use  fish  having 
standard-pattern  dot  pictures  for  sets  having  as  many  as  10  mem¬ 
bers  (see  page  [218]  for  the  standard  patterns). 


Recognizing  pairs  of  parts  of  a  set 

Fish  (3) 

Play  the  game  as  in  Fish  (/),  but  use 
fish  having  representations  such  as  at 
the  right.  The  players  respond  by  tell¬ 
ing  in  two  ways  about  a  set  and  its 
two  parts. 
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/  Fish  (4) 

Play  the  game  as  in  Fish  (/),  but  use 
fish  having  representations  such  as  the 
one  at  the  right.  The  players  respond 
by  telling  a  pair  of  addition  facts  for  the 
dot  picture. 


•  • 
•  • 


i 


Recognizing  pairs  of  subtraction  facts 

Fish  (5) 

Play  the  game  as  in  Fish  (/),  but  use  fish  having 
representations  such  as  the  one  at  the  right.  The 
players  respond  by  telling  a  pair  of  subtraction 
facts  for  the  dot  picture. 


•  O 
•  •  O 

•  O 


Recognizing  answers  to  addition  and  subtraction  combinations 

Fish  (6) 

Play  the  game  as  in  Fish  (/),  but  use  fish  having  addition  com¬ 
binations  (without  answers)  or  subtraction  combinations  or 
both,  written  either  horizontally  or  vertically.  The  players  re¬ 
spond  by  telling  the  complete  fact,  using  the  combination  and 
its  answer. 


Matching  non-patterned  sets  and  numbers  shown 

Fish  with  Bait 

The  following  variation  of  the  game  Fish  will  be  enjoyed  by 
the  children  and  serves  a  different  instructional  purpose.  This 
game  is  played  best  by  2  to  4  children  individually  rather  than 
as  a  team  game. 

Use  the  materials  for  Fish  (/)  and  also  a  “bait  can”  (a  tin  can 
or  small  cardboard  box)  containing  10  small  circle  or  square 
shapes  with  a  numeral  from  1  through  10  on  each. 

In  this  variation  the  first  player  starts  by  drawing  one  of  the 
small  circle  shapes  from  the  bait  can.  Then  he  fishes  in  the  pond 
until  a  fish  is  caught.  If  the  fish  caught  shows  the  set  named  by 
the  numeral  on  the  bait,  the  child  keeps  the  matching  pair.  If 
the  set  shown  on  the  fish  does  not  match  the  number  shown  by 
the  numeral  on  the  bait,  the  fish  must  be  thrown  back  into  the 
“pond.”  Then  the  next  child  plays,  and  so  on. 

A  child  who  has  matched  his  bait  with  a  fish  on  any  given 
turn  then  draws  another  piece  of  bait  when  his  next  turn  comes. 
A  child  who  has  not  matched  his  bait  with  a  fish  oil  a  given  turn 
keeps  the  same  bait  for  his  next  turn  until  it  is  matched.  The 
player  who  finally  has  caught  the  most  fish  by  matching  cor¬ 
rectly  with  the  pieces  of  bait  is  the  winner. 


Matching  numbers  shown  and  sets 

Follow  Me 

Use  the  numeral  side  only  of  the  Ginn  Pattern  Number  Cards  or 
prepare  ten  cards  of  your  own  so  that  each  of  the  numerals  1 
through  10  will  appear  on  one  card  only.  Distribute  these  cards 
one  to  a  child.  Also  prepare  cards  with  sets  of  1  through  10 
members  in  picture  form  (several  for  each  number)  and  dis¬ 
tribute  them  to  the  remaining  children.  Call  a  number  and  ask 
the  child  with  the  right  card  to  march  around  the  room  holding 
the  card  aloft.  All  those  who  have  cards  showing  a  set  with  that 
number  of  members  march  around  the  room  behind  him. 


Recognizing  addition  facts  having  a  given  sum 

^  Guess  Again  (1) 

A  pupil-leader  says  he  is  thinking  of  an  addition  fact  that  has 
a  certain  sum  (for  example,  7).  The  other  pupils  try  in  turn  to 
guess  what  the  fact  might  be.  If  the  first  pupil  does  not  guess  the 


fact  the  leader  had  in  mind,  the  leader  turns  to  the  next  pupil 
and  says,  “Guess  again.”  Play  continues  in  this  way  until  a 
pupil  guesses  the  leader’s  addition  fact,  in  which  case  the  one 
doing  so  becomes  the  leader. 


Recognizing  subtraction  facts 

Guess  Again  (2) 

Play  the  game  as  in  Guess  Again  (7),  but  use  subtraction  facts 
in  place  of  addition  facts. 


Recognizing  addition  and  subtraction  facts  having  a  given  answer 

Guess  Again  (3) 

Play  the  game  as  in  Guess  Again  (/),  but  use  both  addition  facts 
and  subtraction  facts  in  mixed  order. 


Recognizing  parts  of  a  given  set  of  things 

Guess  Again  (4) 

Play  the  game  as  in  Guess  Again  (/),  but  have  the  pupil-leader 
think  of  the  parts  of  a  set  of  an  announced  size.  For  example, 
the  leader  might  mention  4  apples  while  thinking  the  parts  3 
apples  and  1  apple. 


Parts  of  sets  of  things 

Have  You  Seen  My  Geese?  (1) 

The  number  of  children  playing  the  game  will  be  one  less 
than  the  number  of  the  largest  set  whose  parts  are  being  studied. 
Each  child  has  a  numeral  pinned  to  his  clothing  or  hung  around 
his  neck  in  full  view.  The  teacher  is  the  “farmer”  and  the  chil¬ 
dren  form  a  ring  around  her.  The  “farmer”  goes  to  one  of  the 
children  in  the  ring  (for  example,  to  Bobby)  and  says,  “Bobby, 
have  you  seen  my  geese?”  Bobby  (whose  number  is  3,  for 
example)  replies,  “No,  I  haven’t.  How  many  are  missing?” 
The  “farmer”  replies:  “I  have  7  in  all.  Catch  the  missing  geese.” 
Bobby  and  the  other  children  are  to  think:  7;  3  ( Bobby's  number ) 

and  ( another  child’s  number).  Bobby  tries  to  catch  the  other 

child  who  tries  to  run  around  the  outside  of  the  ring  before 
Bobby  can  catch  him.  If  Bobby  catches  him,  he  and  Bobby 
exchange  their  numerals. 


Addition  and  subtraction  facts 

Have  You  Seen  My  Geese?  (2) 

Play  the  game  in  the  same  way  as  Have  You  Seen  My  Geese ?  (7), 
except  that  the  farmer  makes  a  statement  such  as,  “I  have  4 
more  geese  than  you  have.”  Bobby  then  adds  4  to  his  3,  and 
tries  to  catch  the  child  numbered  7. 

This  same  procedure  can  be  adapted  to  work  with  subtraction 
facts,  or  to  a  mixture  of  addition  and  subtraction  facts. 


Serial  order  of  numerals  to  10 

Hooked  ( 1 ) 

Prepare  10  “fish”  like  those  used  for  the  Fish  game.  On  each 
fish  put  a  numeral  from  1  through  10.  Play  according  to  either 
of  the  methods  described  in  Fish  (7).  However,  as  each  fish  is 
caught,  the  pupil  catching  it  must  place  it  in  proper  serial  order 
on  a  paper-clip  fishhook  suspended  from  a  string  stretched  hori¬ 
zontally  along  the  chalkboard.  Each  fish  placed  on  its  proper 
hook  scores  1  point  for  the  team  or  player. 


Serial  order  of  word  number-names  one  through  ten 

Hooked  (2) 

Play  the  game  in  the  same  way  as  Hooked  (7),  but  this  time  use 
10  fish,  each  having  written  on  it  a  word  number-name  from  one 
through  ten. 


Serial  order  of  numerals  through  20  when  counting  by  twos 

Hooked  (3) 

Play  the  game  as  in  Hooked  (7),  but  use  10  fish,  each  having 
written  on  it  a  numeral  in  the  sequence  to  20  when  counting  by 
twos  (2,  4,  6,  ...  ,  20). 

Serial  order  of  numerals  through  100  when  counting  by  tens 

Hooked  (4) 

Play  the  game  as  in  Hooked  (7),  but  use  10  fish,  each  having 
written  on  it  a  numeral  in  the  series  through  100  when  counting 
by  tens  (10,  20,  30,  40,  .  .  .  ,  100). 


Serial  order  of  numerals  through  100 

Hooked  (5) 

Prepare  as  many  as  100  fish,  each  having  one  of  the  numerals 
from  1  through  100  written  on  it.  Select  any  10  fish  in  sequence 
(for  example,  those  numbered  40  through  49,  or  65  through  74, 
or  83  through  92).  Place  in  the  “pond”  the  10  fish  selected  and 
play  the  game  as  in  Hooked  (7).  Vary  the  game  by  using  fish 
having  some  other  sequence  of  numbers. 


y.  Matching  sets  and  numbers 

.  /  Want  to  Meet 

Use  the  numeral  side  only  of  the  Ginn  Pattern  Number  Cards  or 
prepare  ten  cards  of  your  own  so  that  each  of  the  numerals  1 
through  10  will  appear  on  one  card  only.  Distribute  these  cards, 
one  to  a  child.  Then  give  to  each  of  the  other  children  a  number 
of  objects  (such  as  pegs,  cards,  acorns,  etc.)  making  sure  that  each 
of  the  numbers  1  through  10  is  represented  at  least  once.  Call 
out  a  number  (for  example,  7)  and  ask  the  child  who  holds  the 
card  having  that  numeral  on  it  to  go  to  the  front  of  the  room  and 
hold  his  card  for  all  to  see.  The  child  then  says,  “I  want  to  meet 
all  the  sevens.”  Children  with  a  set  of  seven  objects  hold  them 
up,  someone  counts  them,  and  those  who  hold  the  correct  num¬ 
ber  of  objects  join  the  holder  of  the  7-card.  They  then  return  to 
their  seats,  and  the  game  goes  on  with  other  numbers  called  for. 
From  time  to  time,  change  the  number  of  objects  held  by  each 
child. 


Recognizing  sums  for  addition  combinations 

'lt(l) 

All  players  sit  in  a  ring.  The  one  who  is  “It”  stands  in  the 
center  of  the  ring  and  gives  an  addition  combination  (for  ex¬ 
ample,  3  +  2).  The  players  are  assigned  numerals  in  such  a 
way  that  each  numeral  occurs  twice.  Thus,  if  “It”  calls  “3  + 
2,”  the  two  children  assigned  “5”  try  to  change  places  before  “It” 
can  occupy  one  of  their  places.  The  number  of  players  who  may 
participate  will  be  determined  by  the  addition  facts  studied  thus 
far  in  your  program. 


Recognizing  unknown  addends  for  subtraction  combinations 

It  (2) 

All  players  sit  in  a  ring,  with  a  child  who  is  “It”  in  the  center. 
“It”  calls  out  a  subtraction  combination  (for  example,  4—1). 
The  players  are  assigned  numerals  in  such  a  way  that  each 
numeral  occurs  twice.  Thus,  when  “It”  calls  “4  —  1,”  the  two 
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Addition  and  subtraction  facts 


children  assigned  “3”  try  to  change  places  before  “It”  can  oc¬ 
cupy  one  of  their  places.  The  number  of  players  who  may  par¬ 
ticipate  will  be  determined  by  the  subtraction  facts  studied  thus 
far  in  your  program. 


Recognizing  answers  to  addition  and  subtraction  combinations 

It  (3) 

Play  the  game  as  in  It  (I)  or  It  (2),  but  permit  the  child  who 
is  “It”  to  call  out  either  an  addition  combination  or  a  subtraction 
combination. 


Using  a  number-line  picture 

Jumping  Jacks 

The  following  materials  are  needed:  A  representation  of  a 
number  line,  0  through  20  (or  beyond  if  you  wish);  several 
“jacks”  or  some  form  of  marker,  each  of  a  different  color;  a  set  of 
48  cards,  each  approximately  3"  by  4",  distributed  as  follows: 

8  cards  saying,  “Stay  where  you  are.” 

6  cards  saying,  “Jump  ahead  1  jump.” 

6  cards  saying,  “Jump  back  1  jump.” 

5  cards  saying,  “Jump  ahead  2  jumps.” 

5  cards  saying,  “Jump  back  2  jumps.” 

4  cards  saying,  “Jump  ahead  3  jumps.” 

4  cards  saying,  “Jump  back  3  jumps.” 

3  cards  saying,  “Jump  ahead  4  jumps.” 

3  cards  saying,  “Jump  back  4  jumps.” 

2  cards  saying,  “Jump  ahead  5  jumps.” 

2  cards  saying,  “Jump  back  5  jumps.” 

The  game  may  be  played  by  2  or  3  or  4  children.  The  cards 
should  be  shuffled  well  and  placed  face  down  on  a  desk  or  table. 
Each  player  put  his  jack  at  0  on  the  number-line  representation. 
Players  take  turns  drawing  a  card  and  moving  along  the  num¬ 
ber-line  representation  as  many  points  as  indicated  on  the  card 
drawn,  if  a  particular  play  calls  for  going  to  the  left  of  0,  the 
player  simply  goes  to  the  left  as  far  as  0.  The  first  player  to  reach 
20,  or  whatever,  wins.  You  may  or  may  not  require  the  win¬ 
ning  player  to  jump  exactly  to  20  and  not  beyond  it. 

If  you  wish,  include  additional  cards  of  this  variety: 

“Jump  ahead  2  and  back  1.” 

“Jump  back  3  and  ahead  5.” 
and  so  on. 


/Parts  of  sets  of  things 

Kitty  Wants  a  Corner  (1) 

Select  two  teams,  with  the  number  of  each  team  one  less  than 
the  number  of  the  largest  set  of  things  whose  parts  are  being 
studied.  Beginning  with  1,  give  consecutive  numerals  to  the 
children  so  that  pairs  of  children  (one  from  each  team)  will  have 
the  same  numeral.  The  teacher  (or  one  of  the  more  capable 
children)  is  “Kitty”  and  the  other  players  form  a  large  ring 
around  Kitty.  The  players  should  form  the  ring  in  random 
arrangement  as  far  as  their  numerals  are  concerned.  Kitty  goes 
to  any  child  in  the  ring  and  says,  “Kitty  wants  a  corner.”  The 
child  to  whom  the  statement  is  directed  then  asks,  “What  cor¬ 
ner?”  The  teacher  (“Kitty”)  then  says,  “One  part  of  a  set  of  7 
things  is  4  things.  I  want  the  other  part.”  Then  the  two  chil¬ 
dren  numbered  3  exchange  places  in  the  ring.  During  the  ex¬ 
change,  Kitty  tries  to  get  one  of  the  two  places.  If  the  children 
exchange  places  without  Kitty’s  getting  one  of  the  places,  each 
team  scores  1  point.  If  Kitty  gets  to  one  of  the  places  first,  that 
team  receives  no  score  and  the  other  team  scores  1  point.  The 
team  with  the  greater  number  of  points  at  the  end  of  the  game  is 
the  winner. 
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/  Kitty  Wants  a  Corner  (2) 

Play  takes  place  in  the  same  way  as  for  Kitty  Wants  a  Comer  (I) 
except  that  this  time  when  Kitty  is  asked,  “What  comer?”  she 
gives  a  particular  addition  combination  or  subtraction  combina¬ 
tion  for  which  she  wants  the  answer.  This  variation  may  be  re¬ 
stricted  to  addition  combinations  only,  to  subtraction  combina¬ 
tions  only,  or  to  mixed  addition  and  subtraction  combinations. 

Recognizing  a  specified  number  of  sounds,  motions,  and  so  on 

Knock,  Knock 

Have  1 0  children  seated  at  the  chalkboard  at  the  front  of  the 
room.  Assign  numerals  randomly  from  1  through  10  to  these 
children.  Have  another  child  stand  in  front  of  these  children 
with  his  back  to  them. 

Point  to  one  of  the  seated  children  who  is  to  say,  “Knock, 
knock.” 

The  child  standing  is  to  say,  “Who  is  there?” 

The  child  to  whom  you  pointed  is  to  say,  “I  am  (knock, 
knock, .  .  .)”  as  he  knocks  on  the  chalkboard  as  many  times  as  the 
numeral  assigned  to  him  indicates. 

The  child  who  is  standing  may  say,  “You  are  7.” 

If  correct,  the  child  standing  takes  the  place  of  “7”  and  an¬ 
other  child  comes  to  the  front  of  the  room  and  play  continues. 

You  may  vary  the  game  by  using  tapping,  or  the  like,  in  place 
of  knocking. 

Also,  the  game  may  be  adapted  for  the  sense  of  touch  or  sight 
in  place  of  the  sense  of  sound.  For  example,  one  child  may  tap 
the  child  who  is  standing  a  specified  number  of  times  on  the 
back.  Or,  one  child  may  make  a  motion  (for  example,  raising  his 
hand  above  his  head)  a  specified  number  of  times  and  the  child 
who  is  “It”  must  tell  how  many  times  the  action  took  place. 


Parts  of  sets  of  things 

Letter  Carrier  (1) 

The  number  of  children  playing  the  game  will  be  one  less 
than  the  number  of  the  largest  set  of  things  whose  parts  are  being 
studied.  Each  player  has  a  number  representing  his  “address,” 
held  or  worn  in  full  view.  One  child,  the  “Letter  Carrier,”  has 
some  envelopes  each  with  a  statement  on  it,  such  as  the  follow¬ 
ing,  7;  4  and _ .  He  must  deliver  each  envelope  to  the  person 

whose  number  (“address”)  is  the  correct  answer  for  the  incom¬ 
plete  statement  on  the  envelope.  If  he  gives  an  envelope  to  the 
wrong  person,  that  child  becomes  the  Letter  Carrier  in  his  stead 
and  the  two  children  exchange  places.  If  a  child  delivers  all  the 
“mail”  correctly,  he  chooses  another  person  to  take  his  place  as 
Letter  Carrier. 


/ Letter  Carrier  (2) 


Addition  and  subtraction  facts 


The  game  may  be  played  as  described  above  in  Letter  Carrier 
(/),  except  that  the  envelopes  may  bear  incomplete  addition  sen¬ 
tences  (such  as,  5  +  2  =  _ )  or  subtraction  sentences  (such  as 

8  —  3  —  _ )  or  a  mixture  of  addition  and  subtraction  sen¬ 

tences. 


Using  ordinals 

Moving  Man 

Have  several  pupils  line  up  across  the  front  of  the  room, 
making  sure  each  one  knows  his  ordinal  position  in  the  line. 
Then  choose  a  pupil,  the  “Moving  Man,”  to  stand  at  the  back 
of  the  room  facing  away  from  the  row  of  pupils.  The  Moving 
Man  uses  ordinals  in  giving  directions  to  pupils  to  change  places; 
for  example,  he  might  say,  “The  eighth  pupil  change  places  with 


the  tenth.”  The  Moving  Man  must  try  to  keep  from  moving  a 
child  more  than  once  as  long  as  possible.  Whenever  he  does 
move  a  child  more  than  once,  he  takes  that  pupil’s  place  and  the 
latter  becomes  the  Moving  Man. 

/  Addition  facts 

Number  Bee  (1)  /' 

Separate  the  children  into  two  teams.  The  teacher  (or  one 
of  the  more  capable  children)  shows  the  first  pupil  on  one  team 
the  addition  combination  selected  from  a  pack  of  addition-com¬ 
bination  fact  cards  (see  page  [218]).  If  the  right  answer  is  given, 
the  child  gets  the  card.  If  the  wrong  answer  is  given,  the  first 
pupil  on  the  other  team  is  given  a  chance  to  respond  correctly 
and  may  keep  the  card  if  his  answer  is  right.  Continue  in  this 
way,  alternating  from  one  team  to  the  other  as  combinations  are 
selected  and  given.  The  team  with  more  cards  in  their  posses¬ 
sion  is  the  winner. 


Subtraction  facts 

Number  Bee  (2) 

Play  the  game  in  the  same  way  as  Number  Bee  (7)  but  use 
subtraction-combination  fact  cards. 


Mixed  addition  and  subtraction  facts 

Number  Bee  (3) 

Play  the  game  in  the  same  way  as  Number  Bee  (7)  or  Number 
Bee  ( 2 )  but  use  a  mixture  of  addition  and  subtraction  cards. 


j^Num 


umber  Bingo  (1) 


Matching  dot  totals  on  dominoes  with  numerals 


From  the  set  of  dominoes  prepared  for  Dominoes  (7),  select  the 
25  having  no  more  than  10  dots  in  all  on  the  face  of  the  domino. 
Also  include  an  extra  1  and  1  domino  and  an  extra  2  and  1  (or 
1  and  2)  domino.  Draw  9  rectangle  shapes  on  each  of  two  large 
cards  and  insert  numerals  according  to  the  scheme  shown  below. 
Then,  turn  the  dominoes  face  down  and  have  two  players  take 
turns  drawing  dominoes.  If  the  total  number  of  dots  on  a  dom¬ 
ino  is  equal  to  a  number  shown  on  the  pupil’s  card,  he  covers  the 
numeral  with  the  domino;  otherwise,  he  places  the  domino  in  a 
discard  pile  which  is  to  be  mixed  and  reused  if  neither  pupil  wins 
by  covering  all  numbers  shown  before  the  original  pile  is  de¬ 
pleted.  For  each  turn,  a  pupil  just  makes  one  draw. 
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Recognizing  sums  for  addition  combinations 

xUMber  Bingo  (2) 

Draw  9  rectangle  shapes  on  each  of  two  large  cards  and  insert 
addition  combinations  according  to  the  scheme  in  column  2. 
(Make  the  shapes  like  those  on  the  cards  for  Number  Bingo  ( 1 )  if 
you  wish  to  state  the  addition  combinations  vertically  rather 
than  horizontally.)  Make  24  small  cards,  each  the  size  of  one  of 
the  regions  you  have  drawn.  Put  the  numeral  2  on  three  of 
these  cards,  the  numeral  3  on  five  of  the  cards,  the  numeral  4  on 
seven  of  the  cards,  and  the  numeral  5  on  nine  of  the  cards.  Turn 


the  numeral  cards  face  down  and  have  two  pupils  play  the  game 
as  in  Number  Bingo  (7).  In  this  instance  a  pupil  covers  an  addi¬ 
tion-combination  box  with  the  appropriate  small  numeral  card 
which  gives  the  combination  sum. 

You  will  want  to  make  your  cards  for  the  addition  combina¬ 
tions  being  studied  at  the  moment. 


Recognizing  unknown  addends  for  subtraction  combinations 

Number  Bingo  (3) 

Prepare  appropriate  cards  similar  to  the  kind  used  for  Number 
Bingo  (2),  but  adjusted  so  that  subtraction  combinations  appear 
in  the  regions  on  the  big  cards  and  the  unknown  addends  for  the 
subtraction  combinations  appear  on  the  small  covering  cards. 
Play  the  game  as  in  Number  Bingo  (2). 

Recognizing  standard  set  patterns 

Numberland  (1) 

Use  construction  paper  to  make  a  copy  of  the  playing-board 
shown  on  page  [228],  Also  make  (a)  a  spinner  (see  column  2, 
page  [230])  with  the  numerals  1  through  4  on  the  face  of  the 
spinner;  (b)  a  set  of  10  cards  for  the  numbers  1  through  10,  each 
shown  in  its  standard  pattern;  ( c )  markers  of  different  colors  to 
be  used  by  the  3  or  4  pupils  who  will  play  the  game. 

To  play,  shuffle  the  set  of  10  pattern  cards  and  place  them 
face  down  in  a  pile.  The  first  player  places  his  colored  marker 
at  “Start  Here”  on  the  playing-board.  He  draws  the  top  card 
from  the  pile  and  tells  the  number  represented  by  the  standard- 
pattern  set.  If  he  answers  correctly,  he  then  spins  the  spinner  to 
determine  how  many  spaces  he  may  move  on  the  playing-board. 
If  he  answers  incorrectly,  he  may  not  spin  the  spinner  or  move 
the  marker.  Each  of  the  other  players  takes  his  turn  in  a  similar 
manner.  Play  continues  in  this  manner  and  the  first  player  who 
advances  his  marker  to  Numberland  is  the  winner.  When  the 
pile  of  10  cards  has  been  depleted,  they  are  reshuffled  and  placed 
in  a  pile  for  use  again. 

Various  supplementary  moves  to  be  made  by  a  pupil’s  marker 
are  shown  on  the  playing-board.  All  but  the  direction  “Answer 
2  cards”  are  obvious  in  their  implication.  When  a  pupil’s 
marker  lands  on  “Answer  2  cards,”  he  must  draw  two  cards  on 
his  next  turn  and  answer  each  correctly  in  order  to  spin  the  spin¬ 
ner  and  enter  Numberland. 

If  a  player  is  less  than  4  spaces  from  Numberland,  he  does  not 
have  to  spin  the  exact  number  of  remaining  spaces  to  enter 
Numberland. 


Recognizing  word  number  names 

Numberland  (2) 

Use  the  equipment  described  under  Numberland  (7)  except 
that  each  of  20  cards  should  be  made  to  contain  a  word  number 
name  from  one  through  twenty.  Play  the  game  in  the  same  way 
as  Numberland  (7). 
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Recognizing  sums  for  addition  combinations 

Numberland  (3) 

Use  the  equipment  described  under  Numberland  (7),  except 
that  each  of  the  cards  in  the  set  should  be  made  to  contain  an 

incomplete  addition  sentence  [2  +  4  =  _ ,  3  +  5  —  _ , 

and  so  on).  Play  the  game  as  in  Numberland  ( 1 ). 

Recognizing  unknown  addends  for  subtraction  combinations 

Numberland  (4) 

Play  as  in  Numberland  (7)  but  use  a  set  of  cards  having  an  in¬ 
complete  subtraction  sentence  (7  —  1  =  _ ,  8  —  2  —  _ , 

and  so  on)  on  each. 

Recognizing  answers  to  addition  and  subtraction  combinations 

Numberland  (5) 

Play  as  in  Numberland  (7),  but  combine  the  sets  of  cards  used 
for  Numberland  (3)  and  Numberland  ( 4 ),  shuffling  them  well  before 
starting  to  play. 

Matching  standard  patterns  and  number  symbols 

Old  Hat  (1) 

Make  two  sets  of  ten  cards  each.  On  the  cards  in  one  set, 
show  dot  pictures  for  the  numbers  1  through  10  in  standard  pat¬ 
terns,  one  to  a  card.  On  the  cards  in  the  other  set,  write  the 
numerals  1  through  10,  one  to  a  card.  Mix  both  sets  of  cards 
together  and  then  withdraw  one  card  at  random,  leaving  a  card 
from  one  of  the  original  sets  with  no  matching  card  from  the 
other  set.  Deal  the  19  cards  to  each  of  two  to  four  players.  To 
begin  the  game,  the  first  player  draws  a  card  from  the  hand  of 
one  of  the  other  players.  He  then  attempts  to  pair  cards  in  his 
hand,  matching  any  pattern  card  with  the  corresponding  nu¬ 
meral  card  to  form  a  book  of  two  cards.  Each  book  is  discarded 
face  up  in  front  of  the  player.  The  second  player  then  picks  a 
card  from  the  hand  of  one  of  the  other  players,  and  makes  and 
discards  a  book  if  he  can.  The  play  continues  from  one  player 
to  the  next  in  this  way  until  all  possible  books  have  been  com¬ 
pleted  and  one  child  holds  the  odd  card  which  has  none  to  match 
it.  This  child  is  the  “Old  Hat.” 
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Matching  non-patterned  sets  pictures  and  number  symbols 

Old  Hat  (2) 

Play  the  game  as  in  Old  Hat  (7),  this  time  using  one  set  of  ten 
cards  containing  non-patterned  sets  pictures  for  numbers  through 
1 0  and  another  set  of  ten  cards  containing  number  symbols  from 
1  through  10. 

Matching  patterns  and  word  number-names 

Old  Hat  (3) 

Play  the  game  as  in  Old  Hat  (7),  but  substitute  cards  contain¬ 
ing  word  number-names  for  the  numeral  cards. 

Matching  non-patterned  sets  pictures  and  word  number-names 

Old  Hat  (4) 

Play  the  game  as  in  Old  Hat  (7),  but  change  the  cards  so  that 
pupils  pair  cards  containing  non-patterned  sets  pictures  with 
cards  containing  the  word  number-names  one  through  ten. 

Matching  number  symbols  and  word  number-names 

Old  Hat  (5) 

Play  the  game  as  in  Old  Hat  (7),  but  have  pupils  pair  cards 
containing  number  symbols  with  cards  containing  number- 
names  in  word  form. 

Matching  two-place  numerals  and  bundle  representations 

Old  Hat  (6) 

Play  the  game  as  in  Old  Hat  (7),  but  substitute  for  the  cards 
described  there  a  set  of  1 0  or  more  cards  each  of  which  has  a  two- 
place  numeral  written  on  it,  and  another  set  of  cards  each  of 
which  has  on  it  a  “bundle-picture”  corresponding  to  a  numeral 
in  the  first  set  of  cards. 

Matching  two-place  numerals  and  tens-and-ones  expressions 

Old  Hat  (7) 

Play  the  game  as  in  Old  Hat  (7),  but  substitute  for  the  cards 
described  there  a  set  of  10  or  more  cards  having  a  two-place 
numeral  written  on  each,  and  another  set  of  cards  having  a  cor¬ 
responding  tens-and-ones  expression. 


Addition  and  subtraction  number  facts 

Old  Hat  (8)  / 

Play  the  game  as  in  Old  Hat  (/),  but  use  the  following  two  sets 
of  cards:  (a)  one  set  of  cards  with  addition  combinations  (without 
answers)  or  subtraction  combinations  or  a  mixture  of  addition 
and  subtraction  combinations  written  either  horizontally  or 
vertically;  ( b )  a  set  of  cards  each  of  which  has  written  on  it  either 
the  answer  to  one  of  the  combinations  in  the  first  set  or  a  com¬ 
plete  statement  showing  the  fact  corresponding  to  one  of  the 
combinations  in  the  first  set.  If  just  the  answers  are  written  on 
the  cards  in  this  set,  some  of  the  cards  may  be  duplicates  since 
some  of  the  number  combinations  in  the  first  set  may  require  the 
same  answer  and  there  must  be  a  matching  card  in  the  second 
set  for  each  card  in  the  first  set. 

i/  Standard  patterns  in  sequential  order 

Out  of  Order  (1) 

Use  the  standard-pattern  side  of  the  Ginn  Pattern  Number  Cards 
or  prepare  a  set  of  similar  cards  showing  the  standard  patterns 
for  sets  having  as  many  as  10  members.  Line  the  cards  up  in 
order  on  the  chalk  tray  and  ask  a  pupil  to  leave  the  room.  Move 
one  of  the  cards  so  that  it  is  out  of  order.  Then  ask  the  pupil  to 
return  and  try  to  put  the  sequence  back  in  order.  If  he  does  so 
correctly,  he  may  choose  someone  to  leave  the  room  while  he 
changes  a  card. 


Serial  order  of  numbers  through  10 

Out  of  Order  (2) 

Use  the  numeral  side  of  the  Ginn  Pattern  Number  Cards  or  pre¬ 
pare  a  set  of  10  similar  cards  showing  the  numbers  from  1 
through  10.  Play  the  game  the  same  way  as  in  Out  of  Order  (/). 

Serial  order  of  numbers  through  20  by  twos 

Out  of  Order  (3) 

Prepare  a  set  of  10  cards  showing  the  numbers  2  through  20 
by  twos.  Play  the  game  as  in  Out  of  Order  (/). 

Serial  order  of  numbers  through  100  by  tens 

Out  of  Order  (4) 

Prepare  a  set  of  10  cards  showing  the  numbers  10  through  100 
in  sequence  by  tens.  Play  the  game  as  in  Out  of  Order  (/). 

Serial  order  of  numbers  through  100 

Out  of  Order  (5) 

Prepare  a  set  of  100  cards  showing  the  numbers  1  through 
100.  Select  any  10  cards  which  are  in  sequence  (for  example, 
the  cards  for  20  through  29,  or  for  45  through  54,  or  for  72 
through  81)  and  play  the  game  as  in  Out  of  Order  ( 1 ). 

Matching  standard  patterns  with  numerals  and  word  number-names 

Over  Orange  ( 1 ) 

Prepare  the  following  three  sets  of  cards:  (a)  a  set  of  10  blue 
cards  containing  dot  pictures  of  the  numbers  1  through  10  in 
standard  patterns;  ( b )  a  set  of  10  orange  cards  containing  the 
numerals  1  through  10;  (c)  another  set  of  10  orange  cards  con¬ 
taining  the  word  names  one  through  ten. 

Several  pupils  seated  around  a  table  collect  books  of  three 
cards  each  by  matching  two  orange  cards  containing  a  numeral 
and  corresponding  word  number  name  with  a  blue  card  contain¬ 
ing  the  related  standard  pattern.  First  shuffle  and  deal  all  the 
blue  cards,  then  shuffle  and  deal  all  the  orange  cards  from  both 
sets.  A  player  starts  by  saying  “Over  Orange,”  which  is  the  sig¬ 
nal  for  each  pupil  to  pass  one  orange  card,  if  he  has  one,  to  the 
player  on  his  right.  Pupils  then  make  and  place  on  the  table  as 


many  correctly  matched  books  as  possible  containing  two  orange 
cards  and  one  blue  card.  Play  continues,  with  pupils  giving  the 
signal  “Over  Orange”  in  turn,  until  a  player  goes  out  by  using 
up  all  the  cards  in  his  hand.  Players  receive  one  point  for  each 
correct  book  and  the  player  going  out  receives  two  additional 
points.  The  pupil  with  the  most  points  wins. 

/  Matching  statements  of  parts  with  parts  of  set  shown 

P'Over  Orange  (2) 

Play  the  game  as  in  Over  Orange  (/),  but  make  the  set  of  blue 
cards  show  dot  pictures  of  parts  of  a  set  having  as  many  as  5  (or 
6  or  7)  members  and  make  the  sets  of  orange  cards  show  parts 
statements  written  in  two  ways.  One  book  of  such  cards  is  illus¬ 
trated  below. 


•  • 

•  • 

•  • 

/j  i  and  4 

/ ;  4  and  5 

(Blue  Card)  (Orange  Card)  (Orange  Card) 


Matching  pairs  of  addition  facts  and  parts  of  set  shown 

Over  Orange  (3)  / 

Play  the  game  as  in  Over  Orange  (/),  but  make  the  set  of  blue 
cards  show  parts  of  a  set  and  make  the  sets  of  orange  cards  show 
related  addition  facts. 


4  +  3=7 


(Orange  Card) 

Matching  pairs  of  subtraction  facts  shown  and  dot  pictures 
Over  Orange  (4) 

Play  the  game  as  in  Over  Orange  (7),  but  make  the  blue  cards 
show  take-away  situations  for  sets  having  as  many  as  5  (or  6  or 
7)  members  and  the  orange  cards  show  related  subtraction  facts. 


6-2  =  4 


(Orange  Card) 

Matching  pairs  of  addition  combinations  with  their  sums 
Over  Orange  (5) 

Play  the  game  as  in  Over  Orange  (/),  but  make  the  blue  cards 
show  sums  for  addition  facts  and  make  the  orange  cards  show 
the  related  combinations. 


6-4=2 


(Orange  Card) 


(Blue  Card) 


(Blue  Card) 


3  +  4=7 


(Orange  Card) 


7 

5  +  2  = _ 

2  +  5=_ 

(Blue  Card) 

(Orange  Card) 

(Orange  Card) 

Matching  bundle  representations,  tens-and-ones  statements,  and  2-place  numerals 

Over  Orange  (6) 

Play  the  game  as  in  Over  Orange  (/),  but  make  the  blue  cards 
show  selected  2-place  numerals,  make  one  set  of  orange  cards 
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show  related  bundle  representations,  and  make  the  other  set  of 
orange  cards  show  tens-and-ones  statements.  One  book  of  such 
cards  is  illustrated  below. 


53 

II 1 

5  tens  and  3  ones 

(Blue  Card) 

(Orange  Card) 

(Orange  Card) 

Forming  standard  patterns 

Patterns 

Supply  each  child  with  a  Picture  Number  Card  (see  the  direc¬ 
tions  for  making  these  cards  on  page  [218]).  The  child  places 
these  cards  numeral  side  up  on  his  desk,  and  then  puts  on  each 
card  the  corresponding  number  of  objects  in  standard-pattern 
arrangement  from  his  box  of  materials  (see  Set  Box  on  page 
[220]).  He  scores  one  point  for  each  card  he  gets  right. 

Matching  patterns  with  numbers  shown 

Postman  (1) 

Give  each  of  5  children  a  card  with  a  numeral  which  shows 
his  “house  number.”  Another  child  is  selected  as  Postman.  He 
is  given  a  larger  number  of  cards  or  envelopes  with  groups  of 
marks  on  them  in  pattern  form  corresponding  to  the  house  num¬ 
bers.  He  must  deliver  the  envelopes  to  the  right  “houses.”  If  he 
makes  a  mistake,  the  child  at  whose  house  the  mistake  is  made 
becomes  the  new  Postman. 

Recognition  of  ordinal  positions 

Postman  (2) 

Arrange  25  chairs  in  5  rows  of  5  chairs  each.  These  are  to 
represent  houses.  Also  have  a  supply  of  blank  envelopes  avail¬ 
able. 

Separate  the  class  into  two  teams  and  have  the  children  on 
Team  A  give  directions  for  the  children  on  Team  B  to  execute. 
For  example,  the  first  child  on  Team  A  might  say  to  the  first 
child  on  Team  B,  “Take  this  letter  to  the  third  house  on  the 
second  street.”  (The  streets  are  ordered  from  left  to  right  as  the 
children  face  them;  the  houses,  from  front  to  back.)  If  the  letter 
is  delivered  to  the  proper  house,  Team  B  receives  one  point. 
Next,  the  second  child  on  Team  A  gives  a  direction  to  the  second 
child  on  Team  B,  and  so  on  until  all  children  have  participated. 
Then  the  play  is  reversed,  beginning  with  the  first  child  on 
Team  B  giving  a  direction  to  the  first  child  on  Team  A.  At  the 
end  of  the  game,  the  team  with  the  higher  score  is  the  winner. 

Recognizing  geometric  shapes 

Simon  Says 

You  may  wish  to  use  this  adaptation  of  the  familiar  game, 
Simon  Says: 

Each  player  should  have  4  cards  with  a  geometric  shape 
shown  on  each:  a  circle  on  one,  a  triangle  on  another,  a  square 
on  a  third,  and  a  rectangle  on  the  fourth  card. 

The  teacher  or  leader  gives  instructions  such  as: 

Simon  says,  “Circles  Up.” 

Simon  says,  “Squares  Up.” 

Rectangles  Up. 

Triangles  Up. 

Whenever  a  direction  is  preceded  by  Simon  Says,  children  are 
to  hold  up  the  card  requested.  When  a  direction  is  not  preceded 
by  Simon  Says,  that  direction  is  not  to  be  followed.  A  player  who 
follows  directions  when  he  should  not  or  who  does  not  follow 
directions  when  he  should,  is  “out.”  The  last  player  to  remain 
in  the  game  is  the  winner. 
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Recognizing  set  sizes 

Spin  It  (1) 

Make  a  spinner  of  the  kind  shown  at  the  right,  using  one  color 
of  oak  tag  for  the  face  of  the  spinner  and  another  color  for  the 
pointer.  Fasten  the  pointer  to  the  face 
with  a  common  paper  fastener. 

Prepare  10  file  cards  3"  by  5"  so 
that  non-patterned  dot  pictures  for  the 
numbers  1  through  10  appear  one  to  a 
card.  Put  the  cards  in  random  order 
along  the  chalk  tray  with  the  blank 
sides  of  the  cards  facing  the  players. 

Put  the  numerals  1  through  1 0  in  order 
on  the  chalkboard  above  the  randomly 
arranged  cards. 

Separate  the  class  into  two  teams.  Have  the  first  child  of 
Team  A  spin  the  pointer  and  then  select  from  the  chalk  tray  the 
card  with  the  same  numeral  above  it  as  the  one  to  which  the 
pointer  pointed,  turn  the  card  over  to  see  the  dot  picture,  and 
then  tell  the  number  for  the  set.  A  correct  response  scores  a  point 
for  his  team.  The  card  is  replaced  on  the  chalk  tray  and  the  first 
player  of  Team  B  takes  his  turn.  The  game  continues  in  this 
way,  alternating  from  one  team  to  the  other,  until  all  players 
have  participated.  The  team  with  the  higher  total  score  is  the 
winner.  The  random  order  of  the  cards  on  the  chalkboard  may 
be  changed  at  any  time  during  the  course  of  play  if  desired. 

The  game  may  also  be  played  by  individuals  rather  than 
teams.  In  this  case,  two  or  more  players  would  compete  against 
each  other,  alternating  trials  for  a  specified  number  of  turns. 
The  player  with  the  highest  total  score  wins. 

Recognizing  standard  patterns 

Spin  It  (2) 

Play  the  game  as  in  Spin  It  (/),  but  use  cards  on  which  there 
are  dot  pictures  in  standard  patterns  for  the  numbers  1  through 
10. 

Recognizing  addition  and  subtraction  answers 

Spin  It  (3) 

Play  the  game  as  in  Spin  It  (/),  but  use  cards  on  which  there 
are  addition  combinations  (without  answers)  or  subtraction 
combinations  or  a  mixture  of  addition  and  subtraction  combina¬ 
tions,  written  either  horizontally  or  vertically.  Pupils  respond  by 
giving  answers  or  by  giving  complete  statements  of  the  facts. 

Parts  of  sets  of  things 

Streetcar  (1) 

Arrange  some  chairs  in  a  row,  or  rows,  to  represent  the  seats 
on  a  streetcar.  Choose  one  child  to  be  the  conductor.  Have  the 
other  children  sit  in  the  “streetcar”  seats.  The  conductor  passes 
through  the  “streetcar”  and  from  each  child  collects  a  “fare” 
by  giving  him  a  question  such  as,  A  set  of  things  has  the  parts  2  things 
and  how  many  things?  A  correct  answer  pays  a  child’s  fare.  If  a 
wrong  answer  is  given,  the  child  must  get  off  the  streetcar.  He 
may  get  back  on  again  if  he  can  give  the  correct  answer  to  a  parts 
statement  missed  later  by  another  child.  If  the  conductor  fails 
to  notice  a  wrong  answer  or  if  he  calls  a  right  answer  wrong,  he 
loses  his  job  and  is  replaced  by  the  first  child  to  correct  his  error. 

Addition  and  subtraction  facts 

Streetcar  (2)  / 

The  game  may  be  played  as  in  Streetcar  (/),  except  that  the 
conductor  gives  addition  combinations  exclusively  or  subtraction 
combinations  exclusively  or  a  mixture  of  addition  and  subtrac¬ 
tion  combinations  as  he  passes  from  one  child  to  the  next. 


Varied  number  relationships 

Who  Am  I? 

One  of  6  to  10  children  is  “It”  and  stands  in  the  center  of  the 
group.  He  thinks  of  a  number  (for  example,  8)  and  then  gives 
a  clue  to  the  other  children  in  the  group  to  see  if  they  can  de¬ 
termine  the  number  selected.  The  child  who  is  “It”  might  give 
one  of  the  following  clues: 

“I  am  the  whole  number  that  comes  next  after  seven.  Who 
am  I?” 

“I  am  the  number  that  comes  just  before  ten  when  counting 
by  twos.  Who  am  I?” 

“I  am  the  number  of  a  set  of  books  whose  parts  are  3  books 
and  5  books.  Who  am  I?” 

“I  am  the  number  that  is  4  plus  4.  Who  am  I?” 

The  nature  of  the  clue  or  clues  will  depend  upon  the  number 
relationships  known  to  the  children.  For  a  number,  such  as  47, 
the  clue  might  be,  “I  am  the  number  that  is  4  tens  and  7  ones. 
Who  am  I?” 

After  the  child  who  is  “It”  has  given  his  clue,  he  calls  on  one 
of  the  children  in  the  group  to  answer  the  question,  “Who  am 
I?”  If  the  child  called  upon  answers  correctly,  he  becomes  “It” 
and  selects  a  new  number  and  new  clue.  If  the  child  called  upon 
cannot  answer  correctly,  another  child  is  asked  the  question, 
“Who  am  I?”  If  no  one  can  respond  correctly,  the  child  who  is 
“It”  gives  another  clue  to  the  number  he  has  thought  of.  Be 
certain  that  all  children  in  the  group  have  reasonable  oppor¬ 
tunity  to  be  called  upon  and  have  turns  at  being  “It.” 


Wizard 


(1) 


Matching  set  patterns  and  number  symbols 


Cut  a  board  to  which  file  cards  (3"  by  5”)  may  be  tacked  in 
two  vertical  columns  of  10  cards  each,  as  shown  in  Fig.  1  of  the 
diagram  in  column  2.  Install  terminals  along  the  sides  of  the 
board  as  shown.  Also,  install  the  indicated  socket  and  flashlight 
bulb.  Wire  the  Wizard  on  the  back  of  the  board  as  shown  in 
Fig.  2  of  the  diagram.  Make  the  lead  wires  long  enough  to  reach 
the  topmost  terminals  easily. 

Make  one  set  of  10  cards  on  which  you  show  dot  pictures  for 
numbers  1  through  10  in  standard  patterns,  one  to  a  card.  Tack 
these  cards  in  random  arrangement  in  a  column  opposite  the  left- 
hand  terminals.  Make  another  set  of  10  cards  on  which  are 
written  the  numerals  from  1  through  10.  Tack  these  cards  in  a 
column  opposite  the  right-hand  terminals.  The  position  of  each 
card  in  the  second  column  in  relation  to  its  matching  card  in  the 
first  column  is  determined  by  the  wiring  diagram  shown  in 
Fig.  2. 

To  operate  the  Wizard,  place  the  left-hand  lead  wire  from  the 
light  socket  on  the  terminal  for  a  chosen  card  in  the  first  column. 
Then  place  the  right-hand  lead  wire  from  the  dry  cell  on  the 
terminal  for  the  matching  card  in  the  other  column.  If  the  card 
with  the  correct  numeral  has  been  chosen  for  the  card  with  the 
standard  pattern  in  the  first  column,  there  will  be  a  complete 
electrical  circuit  and  the  flashlight  bulb  will  light.  If  the  cards 
in  the  two  columns  are  incorrectly  matched  by  the  player,  the 
bulb  will  not  light. 

The  Wizard  may  be  used  in  many  different  ways,  some  of 
which  are  described  below: 

a.  Divide  the  class  into  two  teams,  each  with  a  Captain. 
Have  the  Captain  of  Team  A  select  a  standard  pattern  from  the 
first  column  and  place  the  left-hand  lead  wire  on  the  terminal 
for  that  card.  Then  have  the  first  player  of  Team  B  select  the 
matching  card  in  the  second  column  and  place  the  right-hand 
lead  wire  on  its  terminal.  If  the  bulb  lights,  Team  B  scores  1 
point.  If  the  bulb  does  not  light,  Team  B  makes  no  score.  The 
Captain  of  Team  A  then  chooses  another  standard-pattern  card 


and  the  second  player  of  Team  B  attempts  to  find  the  matching 
card.  The  game  continues  in  this  manner  until  all  players  of 
Team  B  have  participated  and  their  total  score  is  determined. 
Then  a  similar  procedure  is  followed,  with  the  Captain  of  Team 
B  making  the  selections  from  the  first  column  of  cards  and  the 
players  of  Team  A  trying  to  match  his  selections  in  turn  from  the 
second  column.  The  total  score  is  found  for  Team  A,  and  the 
winning  team  is  the  one  with  the  greater  total  score. 

b.  Have  two  children  compete  against  each  other.  First  one 
child  selects  a  card  from  the  first  column  and  the  other  child 
tries  to  match  it,  scoring  1  point  if  he  succeeds.  Then  the  other 
child  selects  a  card  and  the  first  child  tries  to  match  it,  and  so  on. 
Play  continues  in  this  way  for  an  agreed-upon  number  of  turns. 
The  child  with  the  higher  score  wins. 

c.  Have  just  one  child  use  the  Wizard  as  a  self-checking  form 
of  practice. 

Be  sure  to  change  the  wiring  pattern  from  time  to  time. 
Otherwise  some  children  will  learn  to  pick  certain  matching 
pairs  of  terminals  without  paying  any  attention  to  the  cards. 

Matching  set  patterns  and  word  number-names 

The  Wizard  (2) 

Play  as  in  Wizard  (/),  but  in  the  second  column  put  cards 
with  the  corresponding  word  number-names  through  ten. 

Matching  numerals  and  word  number-names 

The  Wizard  (3) 

Play  as  in  Wizard  (/),  but  in  the  first  column  put  cards  with 
the  numerals  1  through  10  and  in  the  second  column  put  cards 
with  the  corresponding  number  words  one  through  ten. 

Matching  bundle  pictures  and  2-place  numerals 

The  Wizard  (4) 

Play  as  in  Wizard  (/),  but  in  the  first  column  put  cards  with 
tens-and-ones  bundle  pictures.  In  the  second  column  put  cards 
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with  corresponding  2-place  numerals.  From  time  to  time  re¬ 
place  some  of  the  cards  with  new  ones. 

Matching  2-place  numerals  and.  tens-and-ones  expressions 

The  Wizard  (5) 

Play  as  in  Wizard  (/),  but  in  the  first  column  put  cards  with 
2-place  numerals.  In  the  second  column  put  cards  with  corres¬ 
ponding  tens-and-ones  expressions  (such  as  2  tens  and  3  ones). 
From  time  to  time  replace  some  of  the  cards  with  new  ones. 

Matching  numerals  with  others  for  numbers  in  serial  order 

The  Wizard  (6) 

Play  as  in  Wizard  ( 1 ),  but  in  the  first  column  put  cards  with 
numerals  or  cards  with  incomplete  sequences  (for  example, 

7, _ ,  9;  or  53, _ ,  55).  In  the  second  column  put  cards 

with  numerals  for  numbers  which  come  before  the  numbers 
shown,  or  between  the  numbers  shown  on  the  corresponding 
cards  in  the  first  column. 

The  cards  in  the  two  columns  could  be  varied  from  time  to 
time  and  should  also  be  designed  for  use  with  series  of  numbers 
through  100  by  twos. 


Matching  representations  and  pairs  of  parts  statements 

The  Wizard  (7) 

Play  as  in  Wizard  (/),  but  in  the  first  column  put  cards  with 
dot  pictures  of  parts  of  sets,  as  illustrated  by  the  two  top  cards 
below.  In  the  second  column  put  cards  with  pairs  of  statements 
of  parts  on  each  card  as  shown  by  the  two  bottom  cards.  Vary 
the  order  of  the  cards  in  each  column  from  time  to  time. 


•  • 

•  • 

• 

•  • 

•  •  • 

•  • 

•  •  • 

7;  5  and  2 

8;  5  and  3 

7-,  2  and  5 

8;  3  and  5 

/. Matching  representations  and  pairs  of  addition  facts 

v 

Play  as  in  Wizard  (/),  but  prepare  the  cards  for  the  first 
column  as  prepared  for  the  first  column  in  Wizard  (7).  In  the 
second  column  put  cards  showing  pairs  of  addition  facts  on  each 
card.  If  you  wish,  make  representations  vertically  rather  than 
horizontally.  Do  the  same  showing  the  pairs  of  addition  facts. 

Matching  representations  and  pairs  of  subtraction  facts 

The  Wizard  (9) 

Play  as  in  Wizard  (/),  but  in  the  first  column  put  cards  with 
dot  pictures  of  subtraction  facts  having  sums  as  great  as  5,  6,  or 


7  as  illustrated  by  the  two  top  cards  below.  In  the  second  col¬ 
umn  put  cards  showing  a  pair  of  subtraction  facts  on  each  card 
as  shown  by  the  two  bottom  cards.  If  you  wish,  show  the  facts 
vertically  instead  of  horizontally. 


•  • 

•  o  o 

•  o 

•  •  • 

•  • 

o 

7-3  =  4 

6-1=5 

7-4  =  3 

6-5=1 

/ Matching  addition  and  subtraction  combinations  with  answers 

The  Wizard  (10) 

Play  as  in  Wizard  (/),  but  in  the  first  column  put  cards  with 

number  combinations  (for  example,  3  +  2  = _ ).  These  may 

be  all  addition  combinations,  all  subtraction  combinations,  or 
addition  and  subtraction  combinations  mixed.  Each  may  be 
stated  horizontally  or  vertically  or  in  mixed  form.  Also,  the 
cards  may  involve  addition  combinations  with  3  addends,  writ¬ 
ten  horizontally  or  vertically,  or  both.  Sums  will  be  restricted  to 
numbers  studied,  unless  you  are  including  work  with  the  ideas 
of  “1  more”  and  “1  less,”  in  which  case  sums  may  be  as  great  as 
10.  In  the  second  column  put  cards  with  answers  to  the  com¬ 
binations  used  in  the  first  column  or,  if  preferred,  put  cards  with 
complete  statements  (for  example,  3  +  2  =  5). 

Special  Note.  If  only  answers  are  used  in  the  second  col¬ 
umn,  more  than  one  card  in  the  first  column  may  be  matched 
with  the  same  card  in  the  second  column.  Therefore,  the  wiring 
of  the  Wizard  must  be  adjusted  so  that  wires  will  connect  the 
different  terminals  in  the  first  column  with  the  one  terminal  in 
the  second  column  that  answers  them  all. 


Recognizing  standard  patterns 

/Zooks 

Use  the  set  of  55  dominoes  that  were  prepared  for  Dominoes  (/). 
Pupils  deal  all  the  dominoes  face  down  to  2,  3,  or  4  players  who 
then  alternate  in  turning  over  their  cards  one  at  a  time  and  plac¬ 
ing  them  in  a  center  pile.  If  it  has  been  decided  previously  that 
dominoes  containing  the  standard  pattern  for  5  will  be  collected, 
the  first  pupil  to  call  “Zooks”  when  any  such  pattern  is  exposed 
may  collect  that  domino  and  all  beneath  it  in  the  center  pile. 
A  pupil  who  calls  “Zooks”  at  the  wrong  time  must  return  what¬ 
ever  dominoes  he  has  to  the  bottom  of  the  center  pile.  The  player 
with  the  most  dominoes  when  no  further  play  is  possible  wins. 

Vary  the  game  from  time  to  time  by  changing  the  standard 
pattern  to  be  collected. 
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